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CONTRACTORS TO 


The United States Army and Navy 
The British Admiralty 


THE BURGESS COMPANY | 


MARBLEHEAD, MASS. 


Sole Licensees for the United States for the Dunne Patents 
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Hall-Scott 
A-8 Airplane Engine 


300 H. P. 
12 Cylinders 
Exhaustive tests completed 
May Ist, 1917 


Parts interchangeable with 
those of 4, 6 and 8 cylinder 
engines—an exclusive Hall- 
Scott Feature. 


HALL-SCOTT 
MOTOR CAR CO. 
Crocker Building 
San Francisco, Califor :;- 
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2*/ POUNDS PER HORSE POWER 


We announce our latest airplane engine 
Model 5A-4%, 8 cylinder 
Equipped with Sturtevant Thermostat 
for control of temperature 
And Sturtevant Automatic Altitude Compensating 
Attachment for carburetor 


HORSEPOWER 210 WEIGHT 508 POUNDS 


Deliveries can be made in three to four weeks. 

















REC. U. 8. PAT. OFF. 


B. F. STURTEVANT COMPANY 


Hyde Park, Boston, Massachusetts 


Member of the Aircraft Manufacturers’ Association, Inc. 
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SIRPLANE SERVICE 
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THE MOTO-MBETER « 


LONG ISLAND CITY 


Creators of Motor Heat Indica 
Exclusive Licensee of Boyce Funda 
Patents 
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Factories, Fla‘nfield, N. J., Elizabeth, N. J. 
Executive offices, Woolworth Bldg. 
New York City 
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Does the Light Construction 
of Airplanes Cause 
Binding Strains? 


The modern, high powered airplane, while rigid in con- 
struction, is made of the lightest possible materials, and 
is frequently subject to severe shocks and stresses which 
often distort the frame. This distortion throws the bear- 
ings out of alignment and often causes the moving shafts 
to spring slightly. The result of this disalignment in 
ordinary bearings is to cause cramping and binding, but 
in SKF Ball Bearings the self-aligning feature automati- 
cally adjusts itself to all movements of the shaft. 


BALL BEARINGS 


are used by the leading airplane constructors becaus 
they operate satisfactorily under conditions which 
would soon destroy a bearing incapable of automat- 
ically following the movements of the shafts on 

which it is mounted. Don’t.take a chance with 


inferior bearings at the vital power points. 
Specify SKF and soar with confidence. 
«35 F’ BALL BEARING CO. 


HARTFORD 
CONN. 
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Airplane Propeller Specialists | 


iiii it itt 


Propellers for airplanes, 
hydroairplanes, dirigibles, 
etc., desianed and built to 
the individual requirements 
of your power plant and 
type of machine. 


Inquiries solicited. 


A high percentage of the 
latest and most successful 
war machines on the various 
fronts are equipped with 
LANG PROPELLERS. 


Lang Propeller Company of America, Ine | 
New York Office 2 3 : Room 419, 30 East 42d Stre 
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MAGNALITE PISTONS 


ile Motor 


p [ \ VV I “a i [ 
Aluminum Allov. Pistor 


WALKER M. LEVETT COMPANY 


New Y 
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THE NEW DUESENBERG AIRPLANE ENGINE 


LLUSTRATED hereunder is the new 

Duesenberg Airplane engine which has just 
successfully passed through some rather 
wonderful tests. 


The first of these new type motors has been 
shipped to the Richardson Aeroplane Corpo- 
ration, New Orleans, for installation in their 
specially designed Sea Planes. 


A four cylinder 4 <" x 7" motor weighing 477 
lbs. complete as illustrated, including Chris- 
tensen Air Starter, etc. Develops 125 H. P. 
at 2100 R. P. M. engine speed, 1210 R. P. M. 


propeller speed. 


DUESENBERG MOTORS CORPORATION 


120 Broadway New York City 
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MILITARY AIRPLANES | 
SEAPLANES 







AIRPLANE PARTS 













We are in a position to devote part of our excellent facilities to quantity 






production of 


METAL FITTINGS 


SHEET METAL WORK 
and 


WOODEN PARTS 












for other airplane companies. 


Investigation of our facilities solicited 








Des Lauriers Aircraft Corporation 


MAIN OFFICE AND FACTORY: NEW YORK OFFICE: 
Murray and Mulberry Sts. Woolworth Building 
Newark, N. J. New York City 
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Y., in Thirty Working-Days 


Austin Standard Factory-Buildings 


Can be Occupied 
in 30 Working-days 


OU can move into a new Austin 

Standard Factory-Building in 
thirtv working-days from the day 
you sign an Austin T/irty-Day 
Guaranteed-Delivery Contract. 

This is possible because the Austin 
Company—subject to prior sale—actu- 
ally has all the materials in stock ready 
for immediate shipment. 

The General Electric Company, The 
Dayton Metal Products Company, the 
United States Government, and many 
others have already taken advantage of 
Austin 30-day Guaranteed-Delivery of 
completed floor-space. 

You can close the contract for which 
you are negotiating, buy your machinery 
for delivery at a given date, and buy your 
building on the same basis: from a cata- 
log, at a given price, for guaranteed de- 
livery, ready for occupancy in thirty 
—— days. 


fice nearest the proposed work. 


The Austin Company 


INDUSTRIAL BUILDERS 


Cleveland, Ohio 


Philadelphia Pittsburgh Indianapolis 


Export Representatives: American Steel Export Co.. Woolworth Building, New York 
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NEW 
ENDURANCE RECORI 


ii MAMI LAV AAI MPH 


Established by 


Union Airplane Motor 
at U. §. Aeronautical 
Testing Laboratory, 





Navy Yard, Washing- 
ton, D.C. 


Best previous record ex- 
ceeded by fifty per cent. 


MI 


UNION GAS ENGINE COMPANY 


ESTABLISHED 1885 


OAKLAND - - - CALIFORNIA 
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LONDON 


The J. G. White 


Engineering Corporation 


Designers Engineers 





Contractors 


Perform all designing, engineering and 
construction work in connection with aero- 
plane factories; aviation fields; also other 
industrial properties and public utilities. 


Engineering investigations and _ reports 
made with recommendations covering 
every detail of design and construction. 


Purchase for clients apparatus, materials 
and supplies of every description, and 
make necessary inspections and _ arrange- 
ments for prompt shipment. 


43 Exchange Place - New York 


CHICAGO 
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INCREASED 
Strength Simplicity Shock Absorption 


ACKERMAN WHEELS solve the 
problem of securing maximum landing 
gear efficiency with minimum weight. 
The wheels absorb all shock before it 
reaches the axle and make air-resisting 
rubber shock absorbers unnecessary. 


Data on Ackerman equipment is 
available for Designers and Engineers. 


The ACKERMEI 


ROCKEFELLER 5 
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~JHE MODERN AIRPLANE 








DECREASED 
Weight Rebound Air Resistance 


Official laboratory tests and hundreds of 
flights prove that Ackerman equipment 
means longer service for the airplane 
through the elimination of structural 
weaknesses inherent in ordinary wheels or 
landing gear. 


Wheels built for any weight ma- 
chine from five hundred pounds up. 


EKEL COMPANY 


J, OHIO 
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“Usco” 
NuMBER 72 


THE STANDARD 
KITE BALLOON Fapgric 


oF AMERICA 





A TWO-PLY BIASED FABRIC, 
COATED BET.WEEN PLIES 
WITH A LIGHT, TOUGH 
LAYER OF PURE PARA RUB- 
BER. 


THIS FABRIC HAS BEEN DE- 
VELOPED FROM YEARS Ol 
LABORATORY EXPERIENCE, 
AND POSSESSES EVERY FEA- 
TURE AND QUALIFICATION 
NECESSARY TO A WELL-BAL- 
ANCED PRODUCT, VIZ.: 


STRONG 
Gas-TIGHT 
NeEuTRAL, INvisIBLE CoLor 
Wirustanps ALL WEATHER 


ConpDITIONS 
AND Aces WELL 





MADE BY THE 
WORLD’S LARGEST RUBBER COMPANY 


UNITED STATES RUBBER COMPANY 
NEW YORK 


















“NORM f ” 
BALL BEARING 


(Patented) 


Failure of a bearing in the magneto 
is equivalent in effect to engine fail- 
ure. Failure of a bearing in a 
lighting generator is in effect a 
failure of the lighting system. 
Either will surely mean dissatis- 
faction—either may mean disaster, 
possibly loss. 
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The proved  speed-and- 
service qualities of "NORMA" 
Ball Bearings have resulted 
in their adoption as stand- 
ards by practically all 
makers of high-grade mag- 
netos and lighting genera- 
tors—those used on air- 
planes of the better class. 


Be SURE—See that your Electrical 
Accessories are “NORMA” Equipped 


THE NORMA COMPANY OF AMERN 


i799 BROADWAY NEW YORK 


Ball, Roller, Thrust and Combination Bearings. 
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CORRECTS FOR DRIFT 


No Calculations 


Necessary 


YORK 
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SPERRY SYNCHRONIZED 


THE SPERRY GYROSCOPE _ PARIS: 
COMPANY 126 Rue de Provence 
Manhattan Bridge Plaza DRIFT SET LONDON: 


For All Types of 
Airplanes 


Awarded 
Collier Trophy 





15 Victoria St., S. W. 
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The Langley * aerodrome,” the first man-carrying airplane 
ever built, is now exhibited by the Smithsonian Institution in 
the older building of the United States National Museum at 
Washington, D. ©., as a very valuable historical relic. 
Samuel Pierpont Langley, 


Langley’s Flying Machine 
By Carl H. Butman 


Late of the Smithsonian Institution 


The original machine, surnamed the “ Buzzard” was re- 
turned to its birthplace, the Smithsonian, in March, 1904, after 
the conelusion of the experiments, and there stored for ten 
years. On April 2, 1914, it was shipped to the Curtiss factory 





the inventor of the flying 
machine, has been long 1 
coming into his own, but at 
last his name has come to 
stand for the pioneer in 
aviation. 

According to 


Dr. A. F 


Zahm, aeronautical expert, 
United States Navy, Lang- 
leys “aerodynamic exper 


ments, some published and 
some as yet unpublished, were 
complete enough to form a 
basis for practical pioneer 
aviation. He built and 
launched, in 1896, the first 
steam model airplane capable 
of prolonged free flight, and 
possessing good inherent sta- 
bility; he built the first inter- 
nal-combustion engine  suit- 
able for a practical man- 
carrying airplane; he devel- 
opel and successfully 
launched the first gasoline 
model airplane capable of 
sustained free flight, and he 
developed and built the first 
man-carrying airplane capa- 
ble of sustained free flight.” 

At the Panama-Pacifie In- 
ternational Exposition there 
was erected a great column 
dedicated to Progress, repre- 
senting, in that connection, 
Aviation. It bore the follow- 
ig inscription: “To com- 
memorate science’s gift of 
Aviation to the world through 
Samuel Pierpont Langley, an 
American.” 

To the memory of Langley, 
late Secretary of the Smithsonian Institution, the civilized 
World finally bared its head nearly ten years after his death. 
is man-carrying “aerodrome,” built in 1900-03, was flown 
in 1914, thereby vindicating the claims Langley advaneed; first 
in 1896, when he flew his steam model successfully, and sup- 
plemented in 1903, when his gasoline model flew, although his 
two attempts to launch the large machine in the latter year 














a. It has since been established that this machine will fly 
wnder its own power as originally designed and built, and even 
carry additional weight. 

Act. —The name 
€rpont Langi 
"averse the air 


“aerodrome” was given by the late Samuel 
y to the flying machine in 1893, from depedpougw (to 
) and depodpe6uoc (air runner). 





SAMUEL PIERPONT LANGLEY 
ifter a Painting by Carl Smith 


which showed the necessity of 
fold pipe and of adding a new carbureter. 


at Hammondsport, N. Y., for 
reassembling and tests. Dr. 
Charles D. Walcott, Seere- 
tary of the Smithsonian Insti- 
tution, and Dr. Albert F. 
Zahm, Recorder of the Lang- 
ley Aerodynamical Labora- 
tory, and now a Naval aero- 
nautical expert, were present 
and witnessed the first flight. 
This experiment was primar- 
ily an engine and planing 
test, although the machine 
was mounted on pontoons for 
an over-water flight. Great, 
therefore, was the surprise of 
those present when after run- 
ning over the surface of the 
water for a short distance, the 
machine lifted itself into the 
air and proceeded to fly. 

Considerable publicity was 
given this and later trials by 
the press, but as many of the 
newspaper articles were un- 
fortunately vague, and even 
inaccurate, it was _ hitherto 
difficult to ascertain just ex- 
actly what had been aeccom- 
plished. It has been the pur- 
pose of the writer, however, 
to look into the matter very 
carefully and consult  wit- 
nesses and authorities. The 
story in brief follows: 

Upon the receipt of the 
complete flying machine at 
Hammondsport, it was reas- 
sembled. Few changes were 
made, since it was desired to 
fly it in its original form if 
possible. First the engine 
was put through a shop test, 

replacing the old intake mani- 
It also proved ex- 


pedient to install a magneto in place of the original batteries 


used for sparking. 


There being a spare pair of propellers, 


they were cut down on the corners much after the fashion of 
the early Wright-type blades, but as this did not inerease the 
efficiency, Mr. Langley’s original fan-type set was used. 

The first trials with the floats, which consisted of two shal- 
low draft pontoons forward and a float aft, proved that the 
machine would plane very well with the original wings. Then 
followed on May 28, 1914 a demonstration of the complete 
machine, which well proved the efficiency of the engine. This, 
the original power plant, not only drove the machine over the 
water, but lifted it out completely and started on a flight in 
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spite of the additional dead weight of the pontoons, a weight 
never anticipated by the inventor. 

Dr. Walcott, who was fortunate in observing this test, made 
the following statement to the writer: 

“ Early in the morning of May 28 the machine was launched 
with its pontoons and Glenn H. Curtiss climbed into the avia- 
tor’s seat. Starting the propellers, the machine glided ove 
the water for 200 or 300 yd., bringing the pontoons so that 
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hp. engine with a single-tractor screw be fitted since its ling of 
thrust is practically identical with that of the Langley twiy 
propellers. On installing this power plant, the aviator’s seat 
was moved up and backward between the planes, and other 
minor adjustments were made. 
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QUARTER Size MOpDEL OF THE “ AERODROME” IN 
Avg. 8, 1903 


Photo Smithsonian Institution 


FLIGHT, 


they planed over the surface. It then rose in the air a short 
distance and continued for about 200 ft. when Mr. Curtiss 
brought it back to the water. 

“ Several trials were made subsequently, but owing toe engine 
trouble and the giving way of certain of the old ball bearings 
between the engine and the propellers, the pontoons did not 
get out of the water. 

“Tt was decided to strengthen all bearings so that the strain 
between the engine and the propellers, resulting from the 
weight of the pontoons and supports, would be provided for. 

“The several trials proved great stability for the tandem 
type of machine. As the result of experience with biplanes 
and monoplanes during the past ten years, another tandem 
machine, if built, would have a very much smaller wing surface 
and would be provided with an engine of greater power and 
efficiency.” 

Soon after the first flight, some readjustments were made on 
the machine and further tests were conducted on June 2, with 
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THREE-QUARTERS REAR VIEW OF LARGE MACHINE RESTING Oy 
House-Boat. TURNTABLE FOR POINTING THE NOSE OF 
MACHINE INTO THE WIND IS SHOWN BELOW 































THE PLATFORM L 
Photo Smithsonian Institution yeal 
trial 


On Sept. 17 two flights were made by Elwood Doherty. The jt jg 
complete machine now weighed 1,520 lb., but no bending oH the 
warping of the wing frame was noticed in spite of an exes HF pote 


of 83 per cent over the originally designed load. bear 
On Sept. 19, after some additional adjustments had bea requ 
made in balancing, and in the angle of incidence of the wing, TI 


and substituting a 9-ft., for an 84-ft. air screw, more succes I its f 
ful flights were made between 1,000 and 3,000 ft. in lengh BF pyiit 
Work on the “ America” delayed further tests for awhile, bt The 
on Oct. 1, six flights were made, covering distances of frm 
1,000 to 3,250 ft. at a speed of about 35 m.p.h. Mr. Doherty, 
who piloted the machine, stated that the inherent stability wa 
excellent and that the control was satisfactory, although mer 
the universal tail was used for stabilizing. Subsequently 
longer flights were achieved, and some of these were mak 
when winter having set in, the machine was equipped wi 
skates and flown from the ice. It was not flown high int 























Fuuu Size Laneuey “ AgRopROME” ReApy FoR LAUNCHING, 
Oct. 7, 1903, on Potomac River, NEAR WIDEWATER, VA. 
Photo Smithsonian Institution 


far better results, although no lengthy fights were made, for 
it was thought best not to over-tax and possibly destroy the 
engine, bearings and shafting. The added weight of the pon- 
toons and their supports increased the weight of the whole 
machine from 830 lb. to 1,170 lb., or 40 per cent, an amount 
too great for safety and efficiency. In the hope of offsetting 
this additional weight, Dr. Walcott agreed that a Curtiss 80 









First Tria FuicuTt oF THE LANGLEY “ AERODROME” 
Hovuse-Boat, Ocr. 7, 1903. In Fauiine, THE Front P. 
or Track Caugut THE Front Guy-Post anp BENT® 
1r BACKWARD, PULLING THE FRONT OF THE : 
MACHINE Down, AS SHowN. THE Two 
Lower Guy-Posts SHOULD BE 
PARALLEL 
Photo Smithsonian Institution 


air, for fear of some accident, since it was felt that it 
vindicated itself and deserved to be exhibited as the pid 
American machine. 


Dr. §. 
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Front View OF LARGE LANGLEY MACHINE ON LAUNCHING WAYS IN 1903 
Phcto Smithsonian Institution 


Langley’s “ aerodrome,” which was completed in 1903, eleven 
years before it took to the air proved within the limits of its 
trial flights to be as stable as our modern airplanes. When 
it is considered that this machine was built at an epoch when 
the art of metallurgy was not far advanced, one cannot but 
note with admiration how well the structural steel and the 
bearing surfaces stood up under tests which far exceeded the 
requirements for which Mr. Langley had allowed. 

The Langley-type machine is known as a tandem monoplane; 
its frame in plane view is an elongated ellipse of steel tubing, 
built, guved and balanced with the greatest scientifie accuracy. 
The four wings, set at dihedral angles for inherent stability, 
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Dr. §. P. LANGLEY ON RiguHt AND CHARLES M. MANLy on LEFT 
Photo Smithsonian Institution 





were built up of especially designed hollow ribs of wood, pat- 
terned after the quills of a bird, and covered with perealine. 
Its power was derived from a five cylinder, water-cooled gaso- 
line engine, which developed over 50 hp. at about 950 r.p.m., 
and operated the two propellers from a main shaft by bevel 
gears. The propellers were made of crossed steel tubes covered 
with cloth. The cruciform tail, the sole means of control, was 
of the Pénaud type, arranged for automatic balance, yet sensi- 
tive to regulation by the pilot. The total wing area was 1,040 
sq. ft. and the weight was 830 lb.—about one-and-one-quarter 
square feet to the pound—giving a much lower lift loading 
ratio than is employed today where high-speed motors are used. 
Nevertheless, this ratio enabled Mr. Curtiss to fly the machine 
with about 340 lb. overload. 

In 1903 the only apparent fault with the experiments lay 
in the launching apparatus. The method employed comprised 
a car running on a 60 ft. track, propelled by a catapult ar- 
rangement of springs, which with the added thrust of the 
propellers was calculated to give the “ aerodrome” sufficient 
momentum to start its flight from the top of the house boat. 

On the only two occasions when this machine was tested, 











View OF THE MACHINE TAKEN AT HAMMONDSPORT IN 1914 
Photo Curtiss Aeroplane Co. 


Oct. 7, and Dee. 8, 1903, this apparatus unfortunately failed 
to operate properly and the machine fell into the water. It 
never had an opportunity to prove its worth. On the first 
trial two clips, which held the forward guy-post of the machine 
to the launching ear, failed to release at the end of the run, 
and consequently the forward end was dragged downward 
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when the fore part of the track dropped. away for clearance. 
This ean be seen in the photograph ofthe first launchitg, 
wherein the forward post is seen to be bent backward, out of 
alignment with the after post. 
Two months later, during the second trial, the bolts holding 
the rear guy-wires gave way, due to too great an initial im- 
pulse, allowing the rudder to drag and eateh as the machin 
started to leave the track. This pulled the rear Of the “ aero 
drome ” down so that the combined forees of thrust and drag 
made it turn a backward somersault in the water. 
Although Mr. Langley considered nearly every 
launching device, including thé track; pontoon, and catapult 
methods, he was determined to make safety t! 


rorm ol 


the greatest Ti 


and therefore’launched the machine from the house boat over 
the water, where, if it should fall, the danger of damage to the 


aviator and the machine would be as small as possible. The 
system unfortunately did not prove efficient, but it was evolved 
eleven years ago, and we ean all recall the difficulties en- 
countered by the Wright brothers in their early launchings. 














GLENN H. Curtiss SEATED IN THE “ AERODROME 
Photo Dr. Charles D. Walcott 
Had they been discouraged after two attempts nothing would 
have ever come from their efforts, but being their own masters 
and not responsible to the Government as Mr. Langley was, 
they were enabled to persist in their efforts until suecess 
erowned their work. 

Charles M. Manly, who designed the gasoline engine for the 
Langley machine and assisted Mr. Langley in his research 
work, also chose to fly the “aerodrome.” Despite the fact 
that the machine lacked a proper landing gear or even shock 
absorbers of any form, Mr. Manly bravely mounted into the 


MACHINE At HAMMONDSPORT 


Leroplane Cc 


airplane resting on the top of the house boat, and after testig 
his controls, waved his hand, signalling that he was reaf 
The propellers began to whirl faster and faster; the gra 
catapult springs were released and down the track sped th 
machine only to be upset and to drop with the aviator intot 
Twice did Mr. Manly attempt to fly, with th 


Potomae River. 











\S CONVERTED INTO A SEAPLANE, Mar 
1914 


Charles D. 


THe *“ AERODROMI 


Photo Dr Walcott 


results, and each time he extrieated himself with diffié 
the sinking machine. : 
Mr. Langley’s interest in aeronautics was manifested filif 
1887 when he undertook to demonstrate the possibilities of 
the conditions for transporting in the air a body heavier 
His experiments led from elementary tests with 
airplanes of rubber-band propulsion to tests of single p 
and superposed planes, rudders, propellers and other 
the plane-dropper, pendulum, and the whi 
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air. 


paratus by 











SKIMMING OveR THE WATER WITHOUT WINGS 


Photo Curtiss Aeroplane Co. 
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table, to steam and gasoline power-plants and model aircraft 
ropelled by them. _ / 
Suecess in actual flights first attended his efforts on May 6, 
1996, when one of his model steam “ aerodromes ” made two 
ishts at Quantico, Va. Dr. Alexander Graham Bell, who was 
resent at this first flight of a heavier-than-air machine, said 
at the time: “No one who was present on this interesting 
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IN Fut, Fuigut Over LAKE KEUKA 


Photo Weuman 


THe “ AERODROME ” 


oeeasion could have failed to recognize that the practicability 
of mechanical flight had been demonstrated.” 

Other flights of steam models followed upon the first, and on 
Nov. 28, 1896, a remarkable flight was witnessed by F. G. Car- 
peter, a prominent newspaper man, who reported it to the 
press. In 1898, President McKinley requested Mr. Langley, 
through the War Department, to build a man-earrying ma- 
cine, and in spite of Langley’s previous statement, “I have 
brought to a~fse the portion of the work which seemed to be 
specially miné; the demonstration of the practicability of 








Tue “ Arroprome ” Furies, Serr. 17, 1914, wirn Curtiss 
ENGINE AND Tracror, Seat Movep Up anp Back 
Photo Weyman 
Mechanical flight,” he willingly undertook the task which the 
of the Nation asked him to shoulder. 

One more achievement was his, before the trials of the large 
machine ; and that was the successful flight of the quarter- 
2 air-cooled gasoline model whieh flew unguided and without 
Mishap on Aug. 8, 1903. 

dllowing the two attempts to launch the man-carrying 
machine, mentioned above, there came such a flood of ridicule 
from both the press and the public, that the War Department 
made no further allotment, but discontinued the trials and 
turned the machine over to the Smithsonian Institution. 
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It has frequently been said that Mr. Langley died of a 
broken heart, and while this is held by some to be inserted for 
an added romantic interest, many of the Smithsonian officials 
and others closely connected with Mr. Langley’s interests, feel 
that the unjust criticism of which he became a recipient did 
much to hasten his end in 1906, three years after his 
last aeronautical experiments were concluded. It is only 

















THE COLUMN OF PROGRESS BEARING LANGLEY’S NAME 
Photo Smiihsonian Institution 


natural that he should have keenly felt the lack of public fore- 
sight on the problems which he had mathematically and scien- 
tifieally proved, but failed to demonstrate practically. 


Balsa Wood 


The United States Forest Products Laboratory has recently 
conducted a number of tests with Balsa wood to determine 
its general characteristics. 

Some of the results of these tests are now available and 
are published in the accompanying table. 
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Hardaess 
Specific 
gravity 

based on 
the air-dry 
volume 


Moisture 
content 
based on 

dry weight 
of wood 


parallel to grain 





Piece 
number 


Load required to 
imbed a 0.444 
inch ball to one- 

jhalf its diameter 


Maximum 
crushing 
strength 
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| Compression | 
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Per Cent 
612.0 | 
400.0 





Lbs. per sq. in. 
507 
780 
643 


Pounds 
78 











1570 
1170 
930 


1220 


-100 
094 


. 104 





Average 








Note.—Specimens 1 and 2 were soaked until saturated throughout, before 
being tested. Specimens 3, 4, and 5 were tested dry. 





Airplane Stays 
By Harry A. Whitney 


From accidents due to the collapsing of a wing, or the 
wings, of the airplane, it is evident that, in some cases, the 
wire stays are not equal to the strain put upon them. The 
reasons for the deterioration of a wire, or strand, suggest 
improvements, experiments, and tests, which it is hoped may 
aid airplane constructors in their search for a better stay. 

Paradoxical as it may seem, wires of the highest strength 
are not the best to withstand the sudden strains and constant 
vibration to which stay$ are subjected on airplanes. The 
essential qualities of a durable and reliable stay wire, or stay 
strand, are strength, combined with toughness and elasticity. 
In addition, all parts of the stay should be protected from 
rust. It is important that these qualities should be retained, 
as far as possible, during the life of the airplane. 

Using a 3/16 in. solid wire which has a strength of 5000 
Ib., the finished stay may have a strength of 5100 Ib. a 
loss of 400 lb. In the same way, a wire strand that tests at 
4600 lb. makes a stay having a strength of 4100 lb. 

Assuming that the turnbuckles employed very properly 
equal the strength of the stay wire or stay strand used in 
making the stay, naturally the fastenings of the wire or stay 
strand are weak points in the completed stay. 

At the fastenings, the wire or strand is necessarily sub- 
jected to a severe bending stress around the turnbuckle-eye 
and eye-bolt, which bending not only reduces the strength of 
the stay wire or strand, but causes the tin or galvanizing to 
erack and peel from the wires. The wires thus exposed, unless 
painted frequently, are soon attacked by rust from the 
moisture which collects on the stays. 

A light round thimble, the groove of which conforms to the 
exact size of the stay strand, should be inserted in the turn- 
buckle-eye and eye-bolt. This thimble prevents abrasion of 
the wires and the crushing, or flattening, of the strand at the 
“ pull,” or bearing, of the strand in the eye. 

Stays should have some rust-resisting coating. Tinning and 
galvanizing wire is the most common and inexpensive method 
of preventing rust. Although steel wire loses but 2 per cent 
of its strength in the process of tinning, tinned wire corrodes. 

Galvanized wire resists rust much longer than tinned wire, 
but galvanizing a steel wire reduces its strength about 8 per 
cent, and steel wires especially of small sizes do not possess 
as uniform strength after galvanizing, as can be demonstrated 
by testing the wires composing galvanized stay strand. 

A better stay preservative than either tinning or galvan- 
izing is needed. This suggests a heavy electro-copper or 
nickel-plate, an elastic weather-proof paint or varnish to be 
applied to the completed stay, none of which would impair 
the strength of the stay. 

Perhaps this feature has not received proper consideration 
in selecting wire for stays. As is well-known, Wohler found 
that “ Rupture of metal may be caused by repeated vibrations, 
none of which attain the absolute breaking limit.” 

Steel wire ropes used to guy battleship smoke-stacks have 
broken when under no unusual strain, because the wires had 
become erystallized and brittle from the constant vibrations to 
which they had been subjected. Airplane stays, like bicycle 
spokes, must withstand repeated strains and vibration. 

The stresses put upon airplane stays when the machine is 
brought abruptly to a horizontal position after a long swift 
earthward glide, are tremendous. Such strains, accompanied 
by the inevitable stretching of the wires and the usual tight- 
ening of the turnbuckles, destroys the elasticity of the wire, 
while the incessant vibration crystallizes the steel, so that 
eventually the stays are unable to sustain the load which they 
carried safely when new. 

It would help airplane constructors to decide upon the best 
qualities and sizes of stay wire and stay strand, if there were 
available actual strength, elongation, and torsion tests of stay 
wires and of the wires for stay strands when new, and, for 
comparison, authentic tests of the wires from stays after they 
have been in use a definite time. Such tests would probably 
demonstrate the wisdom of adopting—1, a strong, tough, 
uniform quality of steel; 2, larger stay wires and strands 
than commonly used; and, 3, the practice of renewing all wire 
stays after a certain length of service. 

But without the benefit of such tests, practical experience 


532 


appears to favor a solid wire stay of the best grade of erueij, 
steel rope wire, or bicycle spoke wire, with a slight anneaj 
to toughen the outside surface of the wire. Although not 
sessing as great strength as the higher carbon plow steel win 
it would withstand bending, sudden strains, and vibratig, 
much better. 

As to stay strand, the nineteen wires composing the strpj 
should be of the best quality erucible steel rope wire, th 
strand to be made in two operations; that is, the center yip 
should be covered by six wires with a short twist. This seve. 
wire strand should then be covered, by a separate operatin, 
with twelve wires having a longer twist, the object being ty 
have all wires (except the center wire) of the same length, 
thus distributing the stresses evenly among the wires, 

This is not the ease when the nineteen wires are twists 
into strand in the easiest and cheapest way—that is, in oy 
operation, with the same number of twists in a given lengi 
of strand, for the inside six wires wrapped around the cente 
wire are necessarily shorter than the twelve outer wiry 
Further, the straight center wire should stand greater elon, 
tion without breaking than the wires twisted spirally about 

In conclusion, every manufacturer of airplanes should han 
rigid specifications and certified tests for all stay wire aj 
wires in stay strands and control-cords, covering strengh 
elongation, and torsion tests. All wires entering into sy 
strand and control cord should be reasonably uniform, fori 
is suicidal to use stay strand or cord containing some hig 
strength steel wires low in elongation, while other wires in tk 
strand or cord are of less strength and greater elongatim 
Uniformity is best secured by testing the ends of every lengh 
of wire on a stranding machine when beginning to twist ad 
spool of strand or cord. 





The Terra Tutor 


In the photograph reproduced herewith is shown an inte 
esting mechanism devised by A. C. Beech, of the Moler Avis 
tion Instructors. 

The pupil is seated on a platform which ean be tilted late. 
ally or made to pitch fore and aft, or to turn horizontaly 
about a vertical axis. The platform is equipped with a stat 
ard Dep control, and carries four arms as seen in the phoo 
graph. <A 3-foot blower supplies air to a central chambe 








under the platform from which air is carried along throw 


pipes to the ends of the four arms. At the ends of these a® 
are placed air trap gates and rudders, 

Just as in the Dep control, the wheel can shut or open t 
air gates on the side arms and produce or prevent la 
motion. The forward or backward motion of the wheel 
produces or prevents pitehing in the same manner. The 
bar is connected to a drum which operates the four planes ¢ 
rudders, one at the end of each arm, and produces or prevett 
turning. 
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Airplane Fittings 
R; J. V. Costello 


The term “ fittings” as used in this article will apply to 
ay of the metal pieces designed for the purpose of securing 
together parts of airplanes, such as struts, beams, wires, ete. 

The fittings used on some of the early type of foreign built 
war machines, recently exhibited in this country, were made 


Fig. 1. Bopy Firrine 
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in large part of aluminum castings. This material, while hav- 
ing the advantage of lightness, is not being used by American 
manufacturers who are producing machines in quantities. 
The greater percentage of airplane fittings is easily de- 
simed for stampings, and in some instances where great 
strength is required simple forgings are used, as designs of 
this character are desirable for rapid production, and being 
more reliable than castings, the reason for their adoption is 
obvious, 

The grade of material used in stamped fittings varies among 
different manufacturers. Excellent results are obtained from 


3. Bopy FITTInG 


sheet steel of .20 to .30 per cent carbon content, heat treated, 
physical properties of which are 60,000 lb. per sq. in. 
timate strength, yield point 40,000 Ib. per sq. in., and 15 
Pt cent elongation in 2 in. A steel averaging between .10 
td .15 per cent carbon is used to some extent by manufactur- 
es, Steel of this grade can be used as received from the 
ull, being softer, can be bent without fracture, and is not 
fven a subsequent heat treatment. However, the tensile 
strength is lower, averaging 35,000 to 40,000 Ib. per sq. in., 
Vich requires that the design be made correspondingly heavier 
than the higher carbon steel. 


Fittings should be designed to have minimum of material 
for the required strength. The tensile or compressive strength, 
however, is not all to be considered when deciding the dimen- 
sions of the piece. If it is to be secured to a wood member, 
the bearing value of the wood must also be considered. If 
a fitting is designed to take a wire pull, the strength of the 





Fic. 2. Bopy Firrine 











ear to which the wire is attached should exceed that of the wire 
or turnbuckle, as in the event of breakage replacement of a 
wire is more simple than replacement of a fitting. Sharp 
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Fic. 8. Baui anp Socket FIrrinG 

corners should be avoided in bending fittings, and the designer 
should indicate a radius in corners equal to at least the thick- 
ness of the metal itself. 

In Fig. 1, the fitting is made up of three pieces, the two 
sockets for the struts being spot welded and brazed to the main 
fitting. Fig. 2 shows a fitting in which the strut sockets and 
main fitting are made from a single piece with the wire pulls 


Fig. 10. Inter-Strvut Firrine 
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Fic. 6. ATLERON HINGE 


.9. Intver-Srrour Firrine 


welded to the main fitting. The fitting in Fig. 3 is not as § 

ple in design as those illustrated in Figs. 1 and 2, and ana 
tempt has been made to allow for varying thickness of th 
longeron. This, to some extent, is also a feature of the othes 

The control braces shown in Fig. 4 are made of 1/32 in. eal 
rolled steel. The flat pattern of the base is shown at A. Th 
ears are bent up as indicated, and are slipped into and braz 
to the brace. There is a variety of designs of the upper eal 
of the brace, some of which are shown in the diagram. 

In designing these braces the point of attachment of th 
control wire is on a line passing through the center of tk 
hinge, normal to the center line of the aerofoil, as shown» 
the illustration. This layout gives the least amount of slad 
in operating the controls. 
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Figs. 5, 6 and 7 indicate several designs of aileron hinges. 
The fitting shown in Fig. 5 is made up of stampings, and while 
not as simple as the forgings shown in Fig. 6, it appears more 
secure in that more advantage is taken of the bearing value of 
the bolts in the wood. 

The hinge shown in Fig. 6 is assembled into a slot in the 
ying beam and the bolt hole is then drilled. It frequently 
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Fig. 12. WinG HInGe 

happens that in lining up the several hinges along a slightly 
crooked beam the hinge tongue is not inserted to its proper 
depth. The distance from the center of the bolt to the end 
of the tongue is made to allow for this variation. 

Examples of some interplane strut fittings are shown, in 
Figs. 8, 9 and 10. The fitting shown in Fig. 8 is of ball and 
socket type and designed to take care of any ordinary dihedral 
owing stagger. The plate is designed for the usual wire 
pulls; the ball is made of cold rolled steel; the stem which pro- 
jects through the plate is riveted over. The ball socket which 
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Fig. 14. Wina DraG BRACES 
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is aes into the strut socket is made from deep drawing 
steel. 

The wing plate of Fig. 9 is forged. The ears to which the 
strut is secured are machined at the proper angle to suit the 
dihedral angle of the wings. This design permits of several 
different degrees of wing stagger. 

The fitting illustrated in Fig. 10 is designed to overcome the 





a 


Stee/ flate 


Sr sae 


























Fig. 13. Wine Drag Braces 

comparatively great wind resistance offered by the two types 
previously shown. It allows for any wing dihedral and the 
stagger is allowed for in part X. A point to be noted in con- 
nection with this design is the use to which the bolt heads have 
been put in preventing the wire pulls from being bent out 
of their position. 

Fittings designed to secure the wings to the body are usually 
made up as a hinge. This design allows flexibility and is 
quickly assembled. This is one of the most important fittings 
on the machine. Plate X in Fig. 11 has considerable bearing 
surface against the end of the beam, and takes the compression 
shocks due to landing. The hinge is secured to the beam by 
two bolts and the method of shouldering the end of the fitting 
in the routing of the beam is worthy of note. 

The male portion of the hinge shown in Fig. 12 is welded 
and brazed into a steel tube which extends across the body, 
and makes an excellent construction. 





Fig. 15. Lanpina Gear To Bopy Firrine 
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The usual wing drag bracing is shown in Figs. 13 and 14. 
The plate fitting of Fig. 13 is a simple stamping, having a 
bushing spun into the end which takes the wire terminal, giv- 
ing more bearing to the wire loop. This, however, allows dis- 
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LANDING GEAR TO Bopy FITTING 


Fig. 16. 


tortion of the wire loop, which has been overcome in the de- 
sign shown in Fig. 14. This is made from a single piece of 
sheet steel, doubled. The point at which the fold is made is 
looped out, and fills the eye of the wire terminal. 

The strut socket fitting shown in Fig. 15 is made up from 
1/32 in. sheet steel welded to the flange plate, which is solid, 
giving full bearing area to the end of the strut. The socket is 
bolted to the simple body fitting with four nickel steel bolts. 

The strut socket illustrated by Fig. 16 is of the pin variety, 
is quickly assembled, and gives good streamlining. It will be 
noted in the drawing that the center lines of the various num- 
bers meet at a common point, which is a desirable feature. 
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The Lawson Training Airplane 
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Considerable difference of opinion exists in regard to the 
merits of welded fittings and those that are brazed. Without 
question, some fittings, owing to their shape, lend themselves 
better to the practice of welding than brazing, and vice versa 
Take for instance, tubing: Where several pieces of tubing 
are put together a neater job and an easier one is obtained if 
the parts are torch welded. 








































In the case of flat surfaces of several square inches area, : 
brazing is advantageous in that the brazing metal can be | 
flowed over the whole area of the joint, whereas the torch ean t! 
weld only around the edge. Of course, the spot welder may be 
utilized here, provided the thickness of the sheet and general 
dimensions of the piece permits this operation. 

A serious objection to the practice of brazing is that the 
temperature to which the metal is raised changes the structure 
of the steel used for fittings. 

In attempts to heat-treat fittings which have been brazed, st 
even with brazing metals of comparatively high melting points, 82 
sufficient suecess has not been met with to warrant the adoption fa 
of this practice. The brazing metal of so called high melting 
point melts at temperatures between 1,600 and 1,700 deg., and sh 
the heat required in heat treating, ranging as it does from ee 
1,550 to 1,650 deg., depending on the steel, causes the brazing » 
metal to flow more or less, leaving small openings in the seams, a 
which have to be refilled. | 

In connection with brazing, the use of borax as a flux re as 
sults in a fitting with a surtace of melted borax, which is re ple 
moved with difficulty. Substitution of boracie acid as a flu po 
overcomes this difficulty, as boracie acid is easily removed by | 
washing the parts in water. aft 

Welded parts always require a subsequent heat treatment 
if the full strength of the material is to be obtained. = 

Fittings on which the welds are apparently sound will some. jur 
times reveal, when broken, that the welding metal has not prop- or 
erly fused. It is this unreliability which has influenced some P 
engineers against the torch welded fitting. Imperfect welds (a) 
are traceable to unskilled or careless workmen. hav 

The practices of brazing and that of welding give excellent 40,0 
results in their proper places, but the homeogeneity of weld- per 
ing, permitting as it does proper heat treating, appears to of- a 
fer the better results. dire 


















The primary training airplane of the Lawson Aircraft Cor- 
poration of Green Bay, Wis., is a tractor two-seater biplane 
and is built to the United States Army specifications, No. 
1,000. 

The principal characteristics claimed for this machine are 
the following: 
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COCO Pe re EN 25 ft 
Fe rer as pre ery U. S. Ad 
Power plant one 4-cyl., 100 hp. engine (Hall-Scott modd 
A-7a). 
EE, Se co n'cccdnkuceseanseekeeeeneas ... 67 mph 
DED «:pkcvsncdecabasaahmaaneieaeaeee 37 mph 
MOIS of ai aha sis. ania Sp ciphers di onetace eae pti ie ena 2600 ft. in 10 mm 
Eo ntssetrcnnes das ech as beebeeeeeeee 1250 
DET MEE 0 6c00-04sceene nebbsd ue eedeanedceaeee 550 Ib 





















































International Aircraft Standards 
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. ificati Soft Brass Sheet 40 per cent may be 10 feet (3.05 meters) or over. WoRKMANSHIP AND ITINIsH.—3. The 
Ing 3N6—Spec ific pag for f 30 per —_ may be 8 feet (2.44 meters) to 10 feet (3.05 material shall be clean, smooth, or uni- 
d if GeneraL.—1. The general specification ,, ...-- be 6 feet (1.83 meters) to 8 feet (2.44 form color, and shall be free from all in- 

4G1 shall form, according to their appli- meters). jurious defects. 

rea, cability, a part of these specifications. 10 ot aed be 4 feet (1.22 meters) to 6 feet (1.83 “ PiysicaL PROPERTIES AND TESTS.—4. 

be MateRiAL.—2. (@) The brass shall have ’ (a) The sheets shall have the following 
can the following chemical composition : When orders call for 10-ft. (3.05-m.) physical properties: 
be : lengths, the following tolerances as to TENSILE TESTS 
an ine = bear lengths will be allowed, but in no case 
Ul ceatioime...........20.. 0.15 shall the aggregate amount of these short eine 
the ay MAXIMUM... ..--.- +++ ++: —— beg lengths exceed 40 per cent: elongation in 2 
Bicccccccccceseesesesseses Z == 
ture 40 per cent may be 8 feet (2.44 meters) or over. Grade. Minimum tensile strength. (50.8 mm.). 
(b) Drillings or clippings for analysis 30 per over be 6 feet (1.83 meters) to 8 feet (2.44 Soft..... ee ee square inch Siacientall 
‘ ™ = ar meters). d g. \ , CET CE Ee. . 
zed, shall be taken from both ends of the coil oo per cent may be 4 feet (1.22 meters) to 6 feet (1.83 Hard.... 35,000 pounds per square inch 

: sampled and shall be free from all sur- meters). COG.G! Ky: /mma:9...... 060 18 per cent. 
rr: face oxide or dirt 10 per cent may be 2 feet (0.61 meter) to 4 feet (1.22 
ytion : ‘ meters). 

Itin MANUFACTURE.—3 (a) The brass used - : (b) Sheets less than 0.072 in. (1.83 
g shall be crucible melted from lake or When orders call for 8-ft. (2.44-m.) mm.) thick are not subject to physical 
and electrolytic copper according to I. A. 8. B. lengths, the following tolerances as tO tect. 
from specification 2N2, and spelter B or C lengths will be allowed, but in no — (c) The tensile strength of hard-rolled 
Zing grade according to I. A, 8. B. specification a oy oe of these short thin sheets will be considerably more and 
“alls, 2N3. 3 leaiiac , al lengths exceed per cent: the elongation considerably less than that 
(b) No scrap shall be used except such : ; indicated in the above table. 
: %, 320 ent may be 6 feet (1.83 ters) or over. 

X Te- as may accumulate in the manufacturer's 59 Der cent may be 4 feet (1.22 meters) to 6 feet (1.83 Bend Test.—(d) The soft sheets must 
IS Te- plants from material of the same com- meters). » Withstand bending flat on themselves in 
. flux position and of their own make. 10 — may be 2 feet (0.61 meter) to 4 feet (1.2 any direction without cracking. 
od by (c) All sheet must be fully annealed ‘ SELECTION OF Test SPECIMENS.—5. One 
7 after rolling. ' When orders call for (1.83-m.) test shall be taken from each lot of 500 Ib. 
bent WoRKMANSHIP AND FinisH.—4. The jengths, the following tolerances as to (226.8 kg.) or less. 

surface of the brass shall be clean and jengths will be allowed, but in no case DIMENSIONS AND TOLERANCES.—6. (a) 

smooth, and it shall be free from in- shall the aggregate amount of these short The weight or thickness shall not vary 
some: jurious defects such as blisters, slivers, jengths exceed 20 per cent: more than 5 per cent from that specified. 
prop- or dirt embedded in the surface. ve ‘ a ill Thickness shall be specified in decimals of 
some PHYSICAL PROPERTIES AND 'TESTS.—). Per Cons MAY LO & 180s (hae ae — an inch or millimeter and shall correspond 

r be & Y 4 feet (1.22 

welds (s) Specimens taken from any lot shall 10 Per cent may aan Se See ees to the ordinary gage numbers. 

have a minimum tensile strength of (b) For wide sheets or plates above 48 
-ellent 40,000 Ib. per square inch (28.12 kg. (b) Coils shall not contain more than in. (1,219 mm.), to and including 60 in. 
weld- per mm.) . four lengths, and lengths shall be at least (1,524 mm.), a tolerance of 5 per cent over 
to ie (b) A specimen similar to test sample 10 ft. (3.05 m.) long. or 7 per cent under gage or weight will be 





must withstand being bent double in any 
direction and hammered flat, so that a 
gage set at twice the thickness of the 
metal will pass freely over the bend. 
SELECTION oF TEST SPECIMEN.—6. When 
shipments are made in coils a specimen 
from every tenth coil shall be taken for 
physical tests. When shipments are made 
in short lengths a specimen will be taken 
from each case. 

DIMENSIONS AND TOLERANCES.—7. 
tolerances allowed shall be 
the following table: 
















MATERIAL.—2. (a) 








The 
as given in 








3N8—Specifications for Sheet Copper 


GENERAL.—1. The general specifications, 
1G1, shall form, according to their appli- 
cability, a part of these specifications. 
The copper used 
shall be lake or electrolytic, conforming 
with the I. A. S. B. specifications 2N2, and 
shall be hot rolled or hot rolled and fin- 
ished by cold rolling and annealing or by 
final cold rolling as required. 

(b) Chemical analysis shall not be re- 


allowed. 

(c) For extra wide sheets or plates 
above 60 in, (1.524 mm.) in width the tol- 
erance may be 5 per cent over or 8 per 
cent under gage or weight. 

(d) For the purpose of calculating 
weights, etc., the specific gravity of copper 
shall be taken as 8.89 at 20 deg. C., or 
0.3212 Ib. per cu. in. (8.89 g. per em.3). 

DELIVERY, PACKING, AND SHIPPING.—7. 
(a) When orders call for 12-ft. (3.66-m.) 
lengths, the following tolerances as to 
lengths will be allowed, but in no case 
shall the aggregate amount of these short 











TOLERANCES. 





Enauisu UNITs. 


lengths exceed 40 per cent: 


40 per cent may be 10 feet (3.05 meters) or over. 
30 per cent may be 8 feet (2,44 meters) to 10 feet (3.05 

















meters). 
20 per cent may be 6 feet (1.83 meters) to 8 feet (2.44 


















































a ‘ . ters). 
American Tolerance, inches. =e > 
Wire G Thickness, Less than 5 5 to 8  $toll ito 1 — — he 4 feet (1.22 meters) to 6 feet (1.83 
se . 8.). inches. inches wide. inches = — — — —_. P 
0. 8 to 14 285 0641 +0.0029 +0. 005 +0.005 +0. , 
No. 15 to 18 °-O571 to 0403 + .0025 + .0029 + 0033 + 9037. When orders call for 10-ft. (3.05-m.) 
No. 19 to 24 "0359 to _0201 + .0020 + .0024 ae Coss + es lengths, the following tolerances as to 
0. 25 to 28 .0179 to .0126 + .0016 + .0020 + .002 =. lengths will be allowed, but in no case 
No, : + 7 + '0020 + 0024 ’ ¢ 
29 to 32 .0113 to .0080 .0013 + .0017 shall the aggregate amount of these short 
lengths exceed 40 per cent: 
40 per cent may be 8 feet (2.44 meters) or over. 
: 30_per cent may be 6 feet (1.83 meters) to 8 feet (2.44 
Metric Units. meters). 
e 20 per cent may be 4 feet (1.22 meters) to 6 feet (1.83 
American Tolerance, millimeters 10 eo : be 2 f 0.61 
Wire Gage Thickness, Less than 127 1270203203 to 279 sine gng Oe SOS Oe ee 
a yh millimeters. mm. wide. mn. by ae by] eae’ 0 102 
NO 3.264 to 1.628 +0.074 +0.08 +0. +0. 10% The < g- ss 
No. 15 to 18 1450 to 1.024 + .064 + .074 + .084 + .094 | ae gg ne for ft. (2.44-m.) 
6 ft No. 19 to 24 ‘912to .511 + .051 + .061 + .071 + .0g31 lengths, the following tolerances as to 
9 St tees .455to .321 + .041 + .051 + .061 + .071 lengths will be allowed, but in no case 
Da fh BB 2 to 32 .286 to .202 + .033 + .043 + .051 + .061 shall the aggregate amount of these short 
Ss. a ———— lengths exceed 30 per cent: 
od : 
t DB DELIVERY, PACKING, AND SHIPPING.—8. quired; but samples may be taken for 30 per cent may be 6 feet (1.83 meters) or over. 




















20 per cent may be 4 feet (1.22 meters) to 6 feet (1.83 


h ‘t) When orders call for 12-ft. (3.66-m.) analysis to check the quality of the mate- meters). 

Te lengths, the following tolerances as to rial used, in which case the sheet, after 10 per cent may be 2 feet (0.61 meter) to 4 feet (1.22 
37 T.P- ‘ugths will be allowed, but in no case being thoroughly cleaned from all oxide meters). 

1 10 mia the aggregate amount of these short and dirt, must show a purity of 99.85 per When orders call for 6-ft. (1.83-m. 
12508 exceed 40 per cent: cent copper plus silver. lengths, the following tolerances as to 
. 550 
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538 


lengths will be allowed, but in no case 

shall the aggregate amount of these short 

lengths exceed 20 per cent: 

20 per cent may be 4 feet (1.22 meters) or over. 

10 per cent may be 2 feet (0.61 meter) to 4 feet (1.22 
meters). 

(b) Below 1 in. (25.4 mm.) wide sheet 
copper may be furnished in rolls or coils, 
in which case it will be cold rolled or cold 
rolled and annealed. 


3N9—Specification for Phosphor-Bronze 


Strip 

GENERAL.—1. The general specifications, 
1G1, shall form, according to their ap- 
plicability, a part of these specifications. 

Use.—2. This strip to be used for 
springs. 

MATERIAL.—3. (a) The bronze shall 
conform to the following chemical com 
position : 

Per cent 

Copper. 91 to 93 

Zinc, maximum 0.20 

Iron, maximum 0.10 

Phosphorus, maximum. ; 0.15 

is ox Remainder 


(b) Drillings or clippings for analysis 
shall be taken from both ends of the 
coil sampled and shall be free from all 
surface oxide or dirt. 

MANUFACTURE.—4. (a) The bronze shall 
be crucible melted from lake or electro- 
lytic copper, according to I. A. S. B. speci- 
fication 2N2 and best Straits’ or equiva- 
lent tin and deoxidized with phosphorus. 

(b) No scrap shall be used except such 
as may accumulate in the manufacturer's 
plants from material of the same com- 
position and of their own make. 

(c) All strip shall be rolled to spring 
temper unless otherwise ordered. 

WORKMANSHIP AND FINISH.—5}5. The 
surface of the strip shall be clean and 
smooth, and it shall be free from injur 


ious defects such as blisters, slivers, or 

dirt embedded in the surface. 
PHYSICAL PROPERTIES AND TESTS.—6. 

Phosphor-bronze spring strip shall have 


the following physical properties: 


Tensile Strength. 


AVIATION 
lengths, the following tolerances as to 
lengths will be allowed, but in no case 


shall the aggregate amount of these short 
lengths exceed 40 per cent: 


40 per cent may be 10 feet (3.05 meters) or over. 

30 per cent may be 8 feet (2.44 meters) to 10 feet (3.05 
meters). 

20 per cent may be 6 feet (1.83 meters) to 8 feet (2.44 
meters). 

10 per cent may be 4 feet (1.22 meters) to 6 feet (1.83 


meters). 

When orders call for 10-ft. (3.05-m.) 
lengths, the following tolerances as to 
lengths will be allowed. but in no case 


shall the aggregate amount of these short 
lengths exceed 40 per cent: 
or over. 


40 per cent may be 8 feet (2.44 meters 


30 per cent may be 6 feet (1.83 meters) to 8 feet 2.44 
meters). 
20 per cent may be 4 feet (1.22 meters) to 6 feet (1.53 
meters). . 
10 per cent may be 2 feet (0.61 meters) to 4 feet (1.22 
meters 
When orders call for 8-ft. (2.44-m.) 
lengths, the following tolerances as to 
lengths will be allowed, but in no case 


shall the aggregate amount of these short 
lengths exceed 30 per cent: 
or over. 


30 per cent may be 6 feet (1.83 meters 


20 per cent may be 4 feet (1.22 meters) to 6 feet (1.83 
meters). L 
10 per cent may be 2 feet (0.61 meter) to 4 feet (1.22 
meters). 
When orders call for 6-ft. (1.S5-m.) 
lengths, the following tolerances as to 
lengths will be allowed, but in no case 


shall the aggregate amount of these short 


lengths exceed 20 per cent: 
20 per cent may be 4 feet (1.22 meters) or over. 
10 per cent may be 2 feet (0.61 meter) to 4 feet (1.22 
meters 
(b) Coils shall not contain more than 
four lengths, and lengths shall be at least 
10 ft. (3.05 m.) long. 
3S813—Specifications for 19 Nonflexible 
Steel-Wire Cable 
GENERAL.—1. (a) This specification cov- 
ers the finish, material, and constructio™ 


of high strength steel-wire cable composed 
of steel wires twisted concentrically about 
a steel wire as center 

Elongation in 2 


Yield Point inches (50.8 mm.) 


Minimum, 85,000 pounds per square inch (59.76 kg./mm? 65,000 pounds per square inch 5 per cent. 
45.70 kg. /mm?.) 20 per cent. 
Maximum, 115,000 pounds per square inch (80.85 kg. /mm?.) 95,000 pounds per square inch 
66.79 ke. /mm?* 
SELECTION OF TEST SPECIMENS.—7. When (b) The general specifications, 1G1., 


shipments are made in coils, a specimen 
from every tenth coil shall be taken for 
physical tests. When shipments are made 
in short lengths, a specimen will be taken 
from each case. 

DIMENSIONS AND TOLERANCES.—S8. The 
tolerances allowed shall be as given in 
the following table: 





shall form, according to their applicability, 
a part of these specifications. 
MATERIAL The wire shall 
factured of either I. A. S. B. 
steel No. 1065. No. 1070. or No. 
compositions of which are listed 
MANUFACTURE—3. (a@) The 
composing the cable shall be laid around 


9 


be manu 
standard 
1080. the 
below 


steel wires 


TOLERANCES. 


EnGuisH UNITs. 
American Tolerance, inches 
Wire Gage Thickness, Less than 5 5 to8 8 to ll ll to 14 
(B. & S.). inches. inches wide inches wide inches wide inches wide 
No. 8 to 14 0.1285 to 0.0641 +0.0029 -0.0033 0.0036 +0 .0040 
No. 15 to 18 .0571 to .0403 + .0025 0029 0033 0037 
No. 19 to 24 0359 to .0201 0020 + 0024 0028 0032 
No. 25 to 28 0179 to .0126 0016 + .0020 0024 0028 
No. 29 to 32 .0113 to .0080 0013 t .0017 0020 0024 
Metric Units 
American Tolerance, millimeters 
Wire Gage Thickness, Less than 127 127 to 203 203 to 279 279 to 356 
(B. & 58.). millimeters. mm. wide mm. wide. mm. wide. mm. wide. 
No. 8tol4 3.264 to 1.628 +0.074 +0 .084 +0.091 +0.102 
No. 15 to 18 1.450 to 1.024 + .064 + .074 + .084 + .094 
No. 19 to 24 .912to .511 + .051 + .061 + .071 + .081 
No. 25 to 28 455to .321 + .041 + .051 + .061 + .071 
No. 29 to 32 .286 to .202 + .033 + .043 + .051 + .061 





DELIVERY, PACKING, AND SHIPPING.—9. 
(a) When orders call for 12-ft. (3.66-m.) 


the center wire in one or two layers as re- 
quired by the number of wires in the 


November 15, 19}7 


cable with a left-hand (counter-clockwige) 
pitch and with a length of lay not to eg. 
ceed 11 times the diameter of the cable or 
not less than 9 times the diameter of the 
cable. 

(bo) The steel from which the Wires 
composing the cable are drawn shall fp 
manufactured by the acid open-heart, 
process, 

(c) Wires composing the cable shall jp 
uniformly coated with pure tin to solder 
readily. e 

(d) Joints in wires composing the cabjp 
shall be brazed in a gas fire. Tucked jp, 
welded, or twisted joints will not be per- 
mitted. No two brazed joints in individyg 
wires shall be closer to one another in the 
completed cable than 150 feet (45.72 m)., 
All brazed joints in wires shall be tinna, 
Exposed brass at joints shall not const. 
tute cause for rejection. 

WORKMANSHIP AND FINISH—4, Fag 
length of cable is to be evenly laid ang 
free from kinks, loose wires, or other jp. 
regularites. The cable shall remain in thi 
condition when unwound from the reel o 
bent around a standard thimble, prope 
precautions being taken to secure the ends 

PHYSICAL PROPERTIES AND TESTS: Tey. 
sile Test. (a) A tensile test shall fe 
made upon each reel of cable purchased of 
a size. 

(b) Samples of cable for testing tensile 
strength shall be not less than 24 in, (61) 
mm.) in length. In making tensile tests 
the distance between jaws of testing ma. 
chine, with sample in place and before set, 
shall be not less than 10 in. (254 mm.), 

(c) Samples for tensile test may he 
clamped in the jaws of the testing machine 
in the usual manner to facilitate testing 
but in case of failure or dispute on inéi- 
vidual and at the request of the 
manufacturer, check tests shall be maée 
by socketing the samples with pure zine. 

(d) Cable for use in the construction of 
aircraft shall meet the required breaking 
strength specified in the table. 

Bend Test.—(e) One bend test is to ke 
made on a sample cut from each reel of 
cable of a given size. Each sample mus 
be bent once around its own diameter ani 
straightened again at least 20 times it 
succession in the same direction of bend 
ing without any of the wires breaking. 

Torsion Test.—(f) A torsion test ist 
be made on one wire from each sample 0 
cable taken for tensile test. The wires 
to be gripped by two vises 8 in. (203 mm) 
apart. One vise shall be turned uniform 
at high a rate of speed as_possilk 
without perceptibly heating the wire; o® 


tests, 


as 


vise shall have free axial movement i 
either direction. 
(g) The number of complete tums 


which the wire shall stand is determind 
by the formula: 


o*o 
diameter in inches 


No.9 


Number of turns 


diameter in millimeters. 

(h) Failure of one piece of wire to sho 
full number of turns specified in the abort 
torsion test shall not be considered cau® 
for rejection, but in such case two addi: 
tional tests shall be made on two mom 
wires from the same sample of cable, 
if both samples meet the requirement 
the specification the cable shall be # 
cepted in this respect. 

DIMENSIONS AND TOLERANCES.—6. Tit 
shall be no permissible variation in 
below size. Cable having a diametet ® 
0.031 (#5) to 0.156 (4) inch (0.79 to 
mm.), inclusive, shall have a permiss! 
variation of 10 per cent above size, 
cable haying a diameter of 0.187 (#) 
0.375 (3%) inch 4.76 to 9.53 mm.). ime 
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sive, shall have a permissible variation of 
T per cent above size. eB 
"DELIVERY, PACKING, AND SHIPPING.—7. 
(g) All cable shall be shipped on reels in 
jengths and sizes as specified on orders. 

(b) The dimensions of reels for differ- 
ent Jengths and sizes of cable shall con- 
form to the table attached to this specifi- 
A tinned or galvanized steel seal 
yire of approved design shall pass around 
yo less than three convolutions of the ca- 
ble on the reel and shall pass ‘through a 
finen tag Showing the name of the manu- 
geturer, the size and length of cable on 
the reel, the order number or other distin- 
mishing marks, and a record of the test 
for tensile strength. A lead seal impressed 
with the official stamp of the representa- 
tive of the Government making the inspec- 
tion shall secure the ends of this seal wire 
and furnish evidence of inspection and ac- 
ceptance. 

(d) The outer layers of cable on a reel 
ready for shipment shall be protected from 
mechanical injury in handling and trans- 
prtation by an efficient covering of 
burlap. 


COMPOSITIONS OF 
CARBON STEELS. 


CHEMICAL STANDARD 











Manganese 
Phosphorus, 
maximum 
Sulphur 


Carbon. 


= 
a 
~ 
¢ 
= 
i 


Number. 





0.50-0.70 
50. 70 
90 25 50 


0.045 
045 
045 


040 


TABLE OF WEIGHTS, SIZES, AND STRENGTH 
OF CABLE. 














AVIATION 


539 





Metric UNITs. 





914 meters. 


1,524 meters. 


3,048 meters. 























mm, mm. mm. mm mm, mm, mm, mm, mm. mm. mm, mm, mm. mm. mm, mm, mm. 
0.794 | 305 102 203 28.58 | 305 102 203 28.58 | 305 102 203 28. 58 406 102 254 28.58 
1.588 | 305 102 203 28.58 | 305 102 203 28.58 | 406 102 254 28.58 406 178 305 28.58 
1.984 | 305 102 203 28.58 | 406 102 254 28.58 | 406 178 305 28.58 406 254 203 28.58 
2.381 | 305 102 203 28.58] 406 102 254 28.58 | 406 178 305 28.58 406 254 203 28.58 
2.778 | 406 102° 254 28.58 | 406 178 305 28.58 | 406 254 203 28.58 457 254 203 28.58 
3.175 | 406 102 254 28.58 | 406 178 305 28.58 | 406 254 203 28. 58 610 254 254 28.58 
3.572 | 406 178 305 28.58 | 406 254 203 28.58 | 610 254 254 28.58 610 406 254 53.98 
3.969 | 406 178 305 28.58 | 406 254 203 28.58 | 610 254 254 28.58 610 406 254 53.98 
4.763 | 457 178 305 53.98 | 457 254 203 53.98 | 610 254 254 53 .98 610 406 254 53.98 
5.556 | 457 178 305 53.98 | 457 254 203 53.98 | 610 254 254 53 .98 813 508 406 79.38 
6.350 | 457 254 254 53.98 | 610 254 254 53.98 | 813 457 406 53.98 914 560 457 79.38 
7.938 | 457 254 254 53.98 | 610 254 254 53.98} 813 457 406 53.98 914 560 457 79.38 
8.731 | 457 254 203 53.98 | 813 406 406 53.98] 813 508 406 79.38 | 1,270 406 660 79.38 
9.525 | 457 254 203 53.98 813 406 406 53.98 | 813 508 406 79.38 1,270 406 660 79.38 

In making racks for the above reels al- shall form, according to their applica- 


low a 4-in. or 102-mm., greater width than 
the traverse specified below. 


2N1—Specifications for Ingot Aluminum 
GENERAL—The_ general specifications, 
1G1, shall form, according to their appli- 
cability, a part of these specifications. 
MATERIAL—2. (a) Three grades of in- 
got aluminum are recognized : 


Per cent. 
Standard No. 1, aluminum. . not less than 99.0 
Standard No. 2, aluminum. a 98.0 
Special, aluminum. . 99.5 


Analysis—(b) One sample ingot of each 
heat shall be taken for analysis, and in 
any case not less than one sample ingot 
from each 500 Ib. (226.8 kg.) of metal. 

(c) Samples shall be obtained by drill- 
ing completely through the ingot or half 
through from top to bottom. The weight 
of the samples obtained by drilling the in- 
got or ingots should not be less than 120 
grams. 























Encuish UNItTs Metric UNITs. MANUFACTURE—3. No scrap. shall be 
- ao ef used except such as shall accumulate at 
< = S a cS the manufacturer’s plant from material of 
= ce | be 2= the same composition and of their own 
a g= || : 2 23 make. 
ms nt : x a “ i n a n imi 
3 = 7 ‘8 = = ° = I 4 E 4 oe ad . _— — . 
50 Od so || 25 2 5 Ef 3S14—Specifications for 7 x 7 Flexible 
es 2 = = = we S ra a =f Z 
St 5 B= 5 2 SOs Steel-Wire Cable 
Qs Mm 4 <A. Qé z < a _ . 
Wid) 12.500 20 G5 7.938 5,670 30.73 GENERAL.—1. (a) This specification 
20(4%) 8,000 13.50 6.350 3,629 20.09 covers the finish, material, and construc- 
“8(i5) 6,100 10.00 || 5.556 2,767 14.88 tion of high-strength steel-wire cable 
ra oe * = | : a. ans ‘8 Te composed of steel wires twisted concen- 
15(%) 2,100 3.50 3.175 953 5.2) trically around a steel-wire center, thus 
my —— to | 2 se | «3-87 forming a strand, and such strands 
19s ( 1 f 2.38 98.9 2 ; : : . 
rte 7 i2i ll ioet © 368.8 1 20 twisted concentrically around a central 
062 (¥4) 500 78 1.588 226.8 lg strand of the same construction, forming 
2.031 (#5) 185 30 a.794 83 9 =~ 5 a eable. a 
whe : : (b) The general specifications, 1G1, 
REELS FOR CABLE. 
EneuisH UNITs. 
s/$S se % Ss Be 8 &. | s-seb (3 se 8 2%, 
am. os - eee Se eS $|5 e8 §. 8&5 
i}s g2 §. Ss g2 8. $2 |8 £4 2/2 8 3, 34 
BF) & Se2 6s | €& & Es 6&5 |& be 5 18 &8a Bo as 
|} ¢ @ Se Fe Sse @s S$ @2a 5 S$ 86a 88 85 
a1 fas ws = - aS eh | 5 -&GSo 18 &48#2 52 Bt 
| ‘ ote at SSS meee 
1,000 feet. 3,000 feet 5,000 feet 10,000 feet 
l,j Ins. Ins. Ins. Ins. | Ins Ins. Ins. Ins. |Ins. Ins. Ins. Ins Ins. Ins Ins. Ins. 
ee ae ee re 4 8 1% | 12 4 8 1% | 16 4 10 1% 
gi)12 4 8 1% | 12 4 8 1% |16 4 10 1% | 16 7 #412 «1% 
@j)12 4 8 1% | 16 4 10 1% | 16 7 12 1% |16~= 10 8 1% 
$12 4 gs 1% |16 #4 10 1% |16 7 12 1% |16 10 8 1% 
a | 16 4 10 1% | 16 7 12 1% | 16 10 8 1% | 18 10 8 1% 
h | 16 4 10 1 16 7 12 1% 16 10 8 1% 24 10 10 1% 
ei 7 12 1% |16 10 8 1% |24 10 10 1% | 24 16 10 2% 
b | 16 7 12 1% 16 10 8 1% 24 10 10 1% 24 16 10 2% 
$ | 18 7 12 2% 18 10 8 2% 24 10 10 2% 24 16 10 2% 
Riis 7 12 2% |18 10 8 2% |24 10 10 2% |32 20 16 3% 
4/88 10 10 2% |24 10 10 2% |32 18 16 2% | 36 22 18 3% 
t 18 10 10 2% 24 10 10 2% 32 18 16 2% 36 22 18 3% 
% 10 8 2% |32 16 16 2% |32 20 16 3% |50 16 2 3% 
K118 40 8 2% 132 16 16 2% 132 2 16 3% |50 16 2 3% 
| 














bility, a part of these specifications. 

MATERIAL.—2, The wire shall be manu- 
factured of either I. A. S. B. standard 
steel, No. 1065, No. 1070, or No. 1080, the 
compositions of which are listed below. 

MANUFACTURE.—3. (@) The steel wires 
composing the individual strands of the 
cable shall be laid concentrically around 
the center wire in one layer of six wires 
with a left-hand (counter-clockwise) 
piteh or lay. The cable itself shall be 
constructed by twisting six of these 
strands composed of seven wires each 
around a seventh strand of the same 
construction and material with a _ right- 
hand (clockwise) pitch and with a length 
of lay of six to eight times the diameter 
of the whole. 

(b) The steel from which the wires 
composing the cable are drawn shall be 





manufactured by the acid open-hearth 
process. 

(c) Wires composing the cable shall 
be uniformly coated with pure ‘tin to 


solder readily. 

(d) Joints in wires in cable having a 
diameter of 0.156 (#3) inch (3.969 mm.) 
and larger shall be brazed in a gas fire. 
In cable having a diameter of 0.125 (1%) 
inch (3.175 mm.) or less, wires may be 
joined either by brazing or twisting, at 
the manufacturer’s ¢oenvenience: Tucked- 
in or welded joints* are not permitted. 
No two joints in individual wires shall 
be closer to one another in the completed 
cable than 30 ft. (9.14 m.). All brazed 
joints shall be tinned. Exposed brass at 


joints shall not constitute cause for 
rejection. 
WoRKMANSHIP AND FINISH.—4. Each 


length of cable is to be evenly laid, and 
free from kinks, loose wires, or other 
irregularities. The cable shall remain 
in this condition when unwound from the 
reel or bent around a standard thimble, 
proper precautions being taken to secure 
the ends. 

PHYSICAL PROPERTIES AND TESTS.—T'en- 
sile test—5 (a) A tensile test shall be 
made upon each individual reel of cable 
purchased of a size. 

(b) Samples of cable for testing for 
tensile strength shall be no less than 24 
in. (610 mm.) in length. In making tests 
the distance between jaws of testing ma- 
chine with sample in place and before 
test shall be not less than 10 in. (254 
mm.). 

(c) Samples for tensile test may be 
clamped in the jaws of the testing ma- 
chine in the usual manner to facilitate 
testing; but in case of failure or dispute 
on individual tests and at the request 
of the manufacturer check tests shall be 
made by socketing the samples with pure 
zinc. 

(d@) Cable for use in the construction 
of aircraft shall meet the required 
breaking strength specified in the table. 
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Bend Test.—(e) One bend test is to be 
made on a sample cut from each reel 
of cable of a given size. Each sample 
must be bent once around its own diam- 
eter and straightened again at least 20 
times in succession in the same direction 
of bending without any of the wires 
breaking. 

Torsion Test.—(f) A torsion test is to 
be made on one wire from each sample 
of cable for tensile test. The wire is to 
be gripped by two vises 8 in. (203 mm.) 
apart. One vise shall be turned uni- 
formly at as high a rate of speed as pos- 
sible without perceptibly heating the 
wire. One vise shall have free axial 
movement in either direction. 

(g) The number of complete turns 
which the wire shall stand is determined 
by the formula: 


2.2 
Number of turns = — 
diameter in inches 


55.9 








diameter in millimeters. 


(h) Failure of one piece of wire to 
show full number of turns specified in 
the above torsion test shall not be con- 
sidered cause for rejection, but in such 
case two additional tests shall be made on 
two more wires from the same sample of 
cable, and if both samples meet the re- 
quirements of the specifications the cable 
shall be accepted in this respect. 


DIMENSIONS AND TOLERANCES.—6. There 
shall be no permissible variation in gage 
below size. Cable having a diameter of 
vs to #% in. (1.59 to 2.38 mm.), inclusive, 
shall have a permissible variation of 12 
per cent above size; cable having a 
diameter of % to 4, in. (3.18 to 4.76 mm.) 
inclusive, shall have a permissible varia- 
tion of 10 per cent above size; and cable 
having a diameter of % to % in. (5.56 
te 9.58 mm.), inclusive, shall have a per- 
missible variation of 7 per cent above 
size. 

DELIVERY, PACKING, AND SHIPPING.—7. 
(a) All cable shall be shipped on reels 
in lengths as specified on orders. 

(ob) The dimensions of reels for dif- 
ferent lengths and sizes of cable shall 
conform to the table attached to this 
specification. 

(c) A tinned or galvanized steel seal 
wire of approved design shall pass around 
no less than three convolutions of the 
cable on the reel and shall pass through 
a linen tag showing the name of the 
manufacturer, the size and length of 
cable on the reel, the order number or 
other distinguishing marks, and a record 
of the test for tensile strength. A lead 
seal impressed with the official stamp 
of the representative of the Government 
making the inspection shall secure the 
ends of this seal wire and furnish evi- 
dence of inspection and acceptance. 

(d) The outer layer of cable on a reel 
ready for shipment shall be protected 
from mechanical injury in handling and 
transportation by an efficient covering of 
burlap. 


CHEMICAL COMPOSITION OF STANDARD 
CARBON STEELS. 








: foc 
g 4 aq Bq 
3 : ga a 

+ ag 3 

3 6) = ve | QD 
1065 0.60-0.70 0.50-0.70 0.040 0.045 
1070 ‘65- .75 ‘50- .70 ‘040 045 
1080 "75-90 '25~ 50 "040 045 
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TABLE OF WEIGHTS, SIZES, AND STRENGTHS 
OF CABLE. 





Eneuise Units. Metric UNITs. 
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the manufacturer’s plant from 
of the same composition and 
manufacture. 
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rr ee 
f. #2 =e sheets shall be sound, flat, free tons 
a a3 Bs 4 & $= __ buckles, seams, discoloration, or other guy 
FE £2 3m £2 g§ face defects. : 
5 g r, as ef — = z PHYSICAL PROPERTIES AND Tests—Ten, 
: a6 ORS $2 £8 Baa stile test—s. (a): 
g ‘aq eS g.5 ag & eo 
«= ee 62 25 88 &83 
A =e <8 | Of S58 68 elon ainimum 
Minimum tensile et 
0.312 (4%) 9,200 16.70 | 7.938 4,173 24.85 Grade. strength. rye 
250 (44) 5,800 10.50 | 6.350 2,631 15.63 Soft-annealed. 12,000 pounds per square = 
218 (ys) 4,600 8.30 | 5.556 2,087 12.35 inch (8.44 kg./mm..).... 30 per cent 
187 (ve) 3,200 «5.80 | 4.763 1,451 8.63 Half-hard..... 18,000 pounds per square P 
156 (#y) 600 4.67 | 3.969 1,179 6.95 inch (12.65 kg./mm.*). 10 per cent, 
-125(%) 1,350 2.45 | 3.175 612 3.65 Hard-rolled... 22,000 pounds per square 
.094 (5) 920 1.45 | 2.381 417 2.14 inch (15.47 kg./mm.*). 2 per cen 
078 (ie) 550 83 1.984 249 1.26 
) 588 2 
1 {1.588 218 1.21 Bend test—(b) Soft and half hard 
———_— 
REELS FOR CABLE. 
Enouisn Units. 
. = . . a 
2 # s & 3 3 
4/233 | i as i ag a 33 
s°1s 6B F& Ss is se F Seis SE FS SElsy gE 3 g, 
$5) $e2 §. 83/8 22 8, 32/3 g2 8. 8818 92 §. Hf 
Qa 2s . 26 27 2 : . os o* 2 § . os o* = t i 3 $4 
ce) 2 bo G3 Gs |G bed G3 Gs |G Ess Gs ds |g Ess bs bs 
SE| 8 £68 $8 £5 | 8 #68 $8 $5 | 8 #838 $8 $3 | 8 223 2a 43 
As} Oh «82 45 AS |A «82 62 63 |A ask AB AEA E88 AZ At 
1,000 feet. 3,000 feet. 5,000 feet 10,000 feet. 
In. | Ins. Ins. Ins. Ins. |Ins. Ins. Ins. Ins Ins. Ins. Ins. Ins Ins. I: 
® |12 4 (8 1K fie a” OB ig [ie O'S "8 Kg fie Oe Ti ie 
® | 12 4 8 1% | 12 4 8 1% | 16 4 10 1% | 16 7 2 i 
& | 12 4 8 1% | 16 4 10 1% | 16 7 12 1% 116 10 #8 Yj 
® | 12 4 1% | 16 4 10 1% | 16 , za ais 6S. US 
sz | 16 4 10 1% | 16 7 12 1% |16~= 10 8 1% 1/18 10 8g 4 
Me | 16 4 10 1% | 16 7 12 1% 116 ~ 10 8 1% |24 10 10 j 
& | 16 7 12 1% 1/16 = 10 8 1% 1/24 10 10 1% |2 16 10 3 
vw | 16 7 12 1% |16~= 10 8 1% 1/24 10 10 1% |24 16 10 2 
*& | 18 7 12 2% /18 ~= 10 8 2% 1/24 10 10 2% |24 16 10 3 
yw | 18 7 12 2% |18 10 8 2% |24 10 10 2% |32 2 16 3% 
4 118 10 10 2% |24 10 10 2% /32 18 #16 2% |36 22 1g 3 
18 10 10 2% |24 10 10 2% |32 18 16 2% |36 22 «18 3i4 
18 10 8 2% |32 16 16 2% |32 20 16 3% {50 16 3% 
18 10 8 2% |32 16 16 2% |32 2 16 3% |50 16 2% 3% 
Metric Units. 
305 meters. 914 meters. 1,524 meters. 3,018 meters. 
mm. mm. mm. mm mm mm mm. mm. mm mm mm mm, . . M 
0.794 | 305 102° 203 28.58 | 305 102 203 28.58] 305 102 203 28-58} 406 103 254 28.58 
1.588 | 305 102 203 28.58 | 305 102 203 28.58 | 406 102 254 28.58 | 406 178 305 28.58 
1.984 | 305 102 203 28.58 | 406 102 254 28.58] 406 178 305 28.58 | 406 254 203 28.58 
2.381 | 305 102 203 28.58 | 406 102 254 28.58] 406 178 305 28.58] 406 254 203 28.58 
2.778 | 406 102 254 28.58 | 406 178 305 28.58 | 406 254 203 28.58] 457 254 203 28.58 
3.175 | 406 102 254 28.58 | 406 178 305 28.58 | 406 254 203 28.58] 610 254 254 28.58 
3.572 | 406 178 305 28.58 | 406 254 203 28.58/| 610 254 254 28.58] 610 406 254 53.98 
3.969 | 406 178 305 28.58 | 406 254 203 28.58] 610 254 254 28.58| 610 406 254 53.98 
4.763 | 457 178 305 53.98 | 457 254 203 53.98] 610 254 254 53.98] 610 406 254 53.98 
5.556 | 457 178 305 53.98 | 457 254 203 53.98]| 610 254 254 53.98] 813 508 406 79.38 
6.350 | 457 254 254 53.98/ 610 254 254 53.98] 813 457 406 53.98] 914 560 457 79.38 
7.938 | 457 254 254 53.98/ 610 254 254 53.98 | 813 457 406 53.98| 914 560 457 79.38 
8.731 | 457 254 203 53.98 | 813 406 406 53.98] 813 508 406 79.38 11,270 406 660 79.38 
9.525 | 457 254 203 53.98] 813 406 406 53.98 | 813 508 406 79.38 1|1,270 406 660 79.38 
In making racks for the above reels sheets shall withstand being bent double 


allow a 4-in. or 102-mm. greater width 
than the traverse specified above. 





3N12—Specifications for Sheet Aluminum 


GENERAL.—1. The general specifications, 
1G1, shall form, according to their appli- 
cability, a part of these specifications. 


MATERIAL.—2, (@) Two grades are rec- 


ognized : 

Per cent. 
Standard No. 1, aluminum........not less than 99.00 
Standard No. 2, aluminum........not less than 98.00 


Analysis.— (b) Samples for analysis 
shall be obtained from a random sheet, 
representing each 500 Ib. (226.8 kg.) of 
aluminum, or any lot weighing less than 
500 Ib. (226.8 kg.), as agreed upon be- 
tween the seller and the purchaser. 

MANUFACTURE. — 3. No scrap shall be 
used except such as shall accumulate at 


in any direction over a pin having a radius 
equal to the thickness of the sheet without 
cracking. 

SELECTION OF TEesT SPECIMENS.—6. Test 
pieces shall be cut from random sheets 
representing each 500 Ib. (226.8 kg.) of 
aluminum or any lot weighing less thad 
500 Ib. (226.8 kg.) as agreed upon between 
the seller and the purchaser. Test pieces 
may be used for purposes of analysis a8 
under paragraph 2 (b). 

DIMENSIONS AND ToLERANCES.—7. Tol- 








erances on all sheets shall be as follows: 

Thickness, 

American 

Wire Gage Tolerances. _ 

(B. & 8.) Inch. Millimeter. 
10-11 .003 0.08 
12-14 .003 .08 
15-17 .003 .08 
18-20 .002 .05 
21-23 002 .05 
24-26 002 _ 6 
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Digest of the Foreign Aeronautical Press 


Aeronautics (London), September 26, 1917 


Aircraft Industrial Research Association Formed.—The So- 
ciety of British Aireraft Constructors decided to form a Re- 
search Association for the aeronautical industry in accordance 
with a recommendation made by the Department of Scientific 
and Industrial Research, That recommendation provides for 
the formation by industries of associations devoted entirely 
to technical and scientific research work capable of benefiting 
the industry. These recognized Research Associations must 
both in their constitution and Board of Management be ap- 
proved by the Government. In the first five years of their 
life they are entitled if necessary, to receive a subsidy from 
the Government up to an amount not exceeding pound per 
pound of the funds subscribed by the industry itself, for which 
purpose a sum of one million pounds has been allocated to the 
department in question. 

If a time period has been imposed for the grant of the sub- 
sidies, this is no doubt owing to the reasonable view that, as 
the beneficial results accruing to the industry directly or in- 
directly owing to an organized program of research work, 
become apparent, that industry will be only too anxious to 
continue to finance its Research Association, and will come to 
look upon funds so subscribed as a profitable financial invest- 
ment. It is in order to emphasize this view of the matter 
that the Government has agreed that contributions by firms to 
the funds of their industrial Research Association shall be 
allowed as a deduction for income tax and excess profit duty 
purposes. 

A draft memorandum of association for such research asso- 
ciations has been prepared by the Department of Scientific 
and Industrial Research. This memorandum provides that the 
objects for which the Research Association is established are: 


(a) To promote research and establish laboratories. 

(b) To accept grants of Government money, ete. 

(ec) To employ technical advisers. 

(d) To establish museums, libraries, ete. 

(e) To investigate inventions, ete., for the purpose of the 
industry. 

(f) To cooperate with other associations. 

What useful purpose, it may be asked, can this Research 
Association serve beyond that already fulfilled by the aeronau- 
tieal branch of the National Physical Laboratory which, be it 
noted, is now also controlled by the Department of Scientific 
and Industrial Research? The answer can be given with con- 
fidence. 

In the first place, the work of the N. P. L., valuable beyond 
all praise, has been purely scientific and in no sense industrial. 
In one sense, indeed, it has been too scientific, for it has been 
concerned over much with the minutie of scientific accuracy 
to the neglect of wider problems. It has tended rather to hunt 
down possible margins of errors to one per cent, with the 
utmost painstaking care where five per cent was adequate for 
commercial purposes. But the aireraft industry has for it no 
existence. And if we built solely on N. P. L. data we should 
no doubt obtain a machine on the verge of theoretical perfec- 
tion, but it is certain that from a commercial and industrial 
point of view it would be impossible. Industrial research in 
the wider sense, therefore, constitutes the first item in the 
program of the new association. 

In the second place there is no gainsaying the fact that the 
N. P. L, is regarded by private manufacturers and designers 
or inventors with a certain amount of suspicion. In the mat- 
ter of the aircraft design it is diffieult, if not impossible, to 
establish proprietary rights in a design or method of manu- 
facture. Consequently the designer of a happy combination 
of factors, who presented his design for test to this Govern- 
ment institution, had no guaranty that it would not be 
Promptly annexed by the Government without formality or 
by your leave. In the case of the Research Association con- 
trolled by the industry that danger is removed. At best, 
Proprietary rights can be strictly reserved to the designer; at 
worst, they would go to benefit the whole industry. 

Aeronautics (London), October 3, 1917 


British Air Supremacy*as TMustrated by German Figures.— 
An official communique is a two-edged sword—it euts both 
ways. The German claims of air victories are usually over- 
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stated. But let us take them at their face value. Captain 
Von Richthofen, leader of the famous “ circus,’ also known 
as Richthofen the First, is reputed to have brought down sixty 
airplanes; Lieutenant Werner Voss is placed second in the list 
with thirty-eight opponents to his credit; next comes Lieuten- 
ant Wolff with thirty-three, and further down Lieutenant 
Richthofen “Secundus” with twenty-four. Now the last 
three have been killed within the last few weeks, and the first 
seriously wounded, is definitely out of action. So that, if the 
German claims are correct, we and our Allies have won a 
considerable success. 

Far be it from us to despise the German aerial effort. 
Frankly, it is superb. The organization of the German Air 
Service is excellent; its mechanical resources are plentiful; its 
men—those of the “ old gang” that are left to them—are fine 
and resourceful fighters. Throughout, they are far more meth- 
odical than our men. Nevertheless, we shall beat them, but only 
with a mighty effort. And a change from khaki to navy-blue 
or grey won’t do the trick. Above all, we require organization 
in our men, and especially material. The more so because the 
German resources are dwindling fast in the air as upon land. 
Hitherto recruits for the Air Service have been selected with 
extreme care, but recently an order has gone forth that all 
requests for transfer to the Flying Corps are to be accepted 
irrespective of personal qualifications. In particular, cavalry 
officers are urged to join the Air Service. 

The fighting scout mainly used by the Germans at present 
is the type D3 Albatros, engined with 170 hp. Benz. Her 
best flying speed is in the region of 125 miles an hour, her 
climb 20,000 ft. in 22 minutes. A 200 hp. Benz-Albatros is on 
the stocks, and will shortly make its appearance. 

Meanwhile, it appears from a reliable French source that all 
is not well with the twin-engined Gotha. Its performance is 
certainly good—a ceiling of 20,000 ft. with fuel for five 
hours and getting on for half ton bombs—but the landing 
speed is most indifferent (as might have been expected) and is 
stated to be the cause of numerous accidents. 


Aeronautics (London) October 10, 1917 


The Policy of Reprisals—On Oct. 4, at a luncheon tendered 
to him by the Association of Chambers of Commerce, General 
Smuts lined out the British Government’s newly adopted policy 
toward air reprisals as follows: Our air policy has been en- 
tirely different from that of the enemy. It has been our main 
and constant object to obtain and maintain military predo- 
minanece in the air on our various fronts and to bomb only 
military objectives such as railways and railway stations and 
junctions, aerodromes, docks, depots and military and naval 
bases of all sorts. Sinee July 31 we have been fighting a great 
battle in Flanders, which has meant a great and simultaneous 
struggle in the air. In the Battle of the Somme we mastered 
the enemy completely in the air. Taught by this, he has made 
great efforts to prevent us doing this again, and has concen- 
trated a great many airplanes against us from other fronts. 
We started bombing with heavier than air machines. The 
enemy has followed us, but has not caught up. He bombs 
the French towns and the troops behind the lines, and does 
far more damage there and inflicts far heavier loss than we 
have suffered in England, but again we bomb him much more 
and cause him far greater loss behind his lines. 

Last month our naval and military airplanes dropped 207 
tons of bombs behind the enemy’s lines. In the same period 
he dropped four and one half tons of bombs on London. In 
that month we bombed him on twenty-three days and nineteen 
nights, chiefly attacking his aerodromes, and in particular the 
great aerodromes at St. Denis, Westrem and Gontrode, where 
the Gothas live, setting hangars and sheds on fire, and as 
photographs prove, damaging his machines and pitting his 
aerodromes with shell holes. We also bombed his billets, 
trains, transports and railway stations, causing him very heavy 
losses, In London during last month our total air losses were 
fifty-one killed and 247 injured. During the first nine months 
of this year the losses from air raids were 191 killed and 749 
wounded, as against 487 persons killed and 14,104 injured in 
traffic accidents in the Metropolitan Police area. 

Hitherto we have as far as possible avoided using the air- 
plane as an engine of destruction and terrorism against the 

























































civilian population of the enemy countries. The enemy, on 
the contrary, has from the very beginning devoted his aircraft 
to all kinds of non-military uses. First with the Zeppelin, and 
now with airplane, he is conducting a campaign of ruthless, 
pitiless terrorism against undefended towns and populous cen- 
ters which have no direct military value. Indeed one ean but 
come to the conelusion that the Germans in their raids are 
avoiding objectives of direct military value. Invariably they 
attack the residential districts of London, not its outside arse- 
nals or fortifications, or even its docks, still less places of 
direct military importance, except very occasionally, and as it 
I imagine their object in all this caleulated 


were by mistake. 
terror into the 


brutality has been twofold; first to strike 
hearts of the civilian population, and to destroy their morale 
by every means, however abominable; secondly, to force us to 
take machines back from the front to the defense of London 
and other home areas, 

In both objeets they have miserably failed. There is not 
in London or in the country a single machine taken back 
from the front for home defense, and the national temper i 
stead of weakening it, on the contrary, hardening under the 
strain of these terrors and abominations. Meanwhile a very 
bitter temper is growing up in this country, a temper with 
which any Government will have to reckon seriously in set 
tling its future air policy. And | am sure it is not the people 
of this country who will be to blame for any further intensi 
fieation of the horrors of war. It is a mistake to think that 
hitherto we have not had any means at all of carrying our 
aerial warfare into the enemy country. But we felt that we 
should rather prepare for an air offensive on a large seale and 
we were anxious also to avoid adding further horrors to this 
war, already the most cruel in the history of the world. But 
we are dealing with an enemy whose Kultur has not carried 
him beyond the rudiments of the Mosaie Law, and to whom you 
ean only apply the maxim of “an eye for an eye and a tooth 
for a tooth.” On that prineiple we are now most reluctantly 
foreed to apply to him the bombing policy which he has applied 
to us, and [ am afraid the Government has no longer any 


choice in the matter. 
Flying (London), October 17, 1917 


The New Gothas.—The bomber airplanes, which the enemy 
has recently sent against the British Isles, appear to be Gothia 
machines of a new type. They are said to be equipped with 
four Mercedes engines of 260 hp. each and carry fuel for 10 
hr. Their crew is made up of five men, two pilots, two gun 
ners and a captain, who controls the radio apparatus. 


The Aeroplane (London) October 3, 1917 


j 


The Sopwith Triplane. In the August issue of the Deutsche 
Luftfahrer Zeitschrift, Robert Eisenlohr, a well-known aero 
nautical writer, deseribes the British Sopwith triplane as 
follows: 

Among the new machines which the war has created, the 
Sopwith triplane holds a special position, sinee it is the first 
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triplane to be employed for practical purposes. This type 
had become obsolete since the little successful experiments of 
Hans Grade in Germany, of A. V. Roe in England, and of 
Goupy in France. However, after Curtiss produced, in 1916, 
a triplane, Sopwith too turned toward this type of machine 

The principal advantage claimed for the triplane is the smal] 

span, whic!: it can be given on account of the additional lifting 
area furnished by the third plane, whereas the increased head 
resistance is neutralized by the use of simplified struts and 
wiring. The lighter loading of the planes also permits use of 
lighter spars and a comparatively wide overhang. 
The triplane arrangement may also afford the pilot a better 
range of vision, as the middle plane is level with his head, and 
the small chord of the upper and lower planes hides less thay 
the larger wings of a biplane. 

The Sopwith triplane has a small dihedral, but no retreat 
is embodied in the wings. The planes are staggered and al] 
The body is of rectangular section and carries 
Clerget rotary engine whieh housed in a 


earry ailerons. 
in front a 110 hip. 
cow! overhanging the body. 

This maehine is produced both as a single-seater and ag a 
two-seater. On both models a fixed machine gun is carried jp 
front of the pilot, but on the two-seater machine the observer, 





who sits behind the pilot, is provided with another machine gun 
which 1s mounted en barbette. 
CILARACTERISTICS 

Span, ail three planes S.00> m. 
Cho three planes 1.00 m 
(rap, er and lowe! 0.00 m, 
Ove! neth 5.10 m 
Overall height 5.00 m 
Span levator 53.00 m. 
Surfac irea. D 27.00 sq. m 
Weight illy load 670.00 kg 


A novel tvpe ol propeller has recently 
Bourke, prevent 


| Novel Propeller. 

been introduced by Mr. which is grooved to 
| 

For this purpose the blades of the airserew are provided on 
both faces with transverse ribs, the intervening space being 
shaped in the form of concave grooves, The latter are not, 
however, carried through the whole width of the blade, but 
stop not far from the leading edge. The inventor claims that 
in rotatine, the rarefaction of the air within- the erooves 
creates, on the forward face of the blade, a suction effeet which 
inereases the tractive effort. On the after face of the blade 
similar grooves discharge the air in the direction of the trailing 

loe of the blade thus inereasing the rearward thrust. 


Espana Automovil (Madrid), September 30, 1917 


Spain Creates Naval I'lying Corps. A royal decree issued 
20 creates a Naval Flying Corps which will be d- 
rectly attached to the Ministry of Marine. <A naval flying 
school will be established at Cartagena and a Government fae 
nized for the production of naval aireratt. 
As soon as the circumstances will allow for it, air stations 
will be created at the principal naval bases at Cadiz, Ferrol 
nd later on at the second elass bases of Galiea 


on sept. 


toryv 1S to be orea 


and Cartagena. a 


nd Mahon (Baleares). 




















THE ZEPPELIN L-49, WHicH Was CAPTURED INTACT IN FRANCE 
(C) Underwood & Underwood 
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News of the Fortnight 


American Flying Records Broken 

A remarkable flight from Chicago to San Antonio, Tex., was 
completed by an L. W. F. biplane at 10 a. m., Nov. 13, during 
which several American records for speed and distance were 
shattered. 

An L. W. F. machine, piloted by H. W. Blakley, left 
Chieago on Sunday, Nov. 11, in a driving rainstorm. Blakley 
few from Chicago to Muskogee, Okla., about 650 miles, at an 
average speed of 120 miles per hour. The distance, from 
Muskogee to Dallas, Tex., was made at an average speed of 
130 miles per hour. 

The great bursts of speed of the L. W. F. machine were made 
with the eight cylinder 210 hp. aluminum engine manufactured 
by the B. F. Sturtevant Co. of Hyde Park, Boston, Mass. 
Detailed reports of the performance of the engine during the 

ight are not yet available, but the flight indicates that another 
American engine of great power, speed and endurance has 
been successfully developed and tried out. 

The L. W. F. machine used in the flight was one of the 
standard models produced by the L. W. F. Engineering Co. 


All-American Fighting Airplane Tested 

The first fighting airplane, wholly made in America of 
American materials, has taken the air in successful test flights. 
In making the fact known officials of the Aireraft Production 
Board said few changes in the design of either the plane or 
the Liberty Engine were believed necessary, and that produc- 
tion in quantity of the fighting machines soon would be in 
progress In many factories. 

By the first of the new year it is expected that the aircraft 
program will be well under way, and by July 1 the Government 
expects to be able to supply any demands of its Allies. Ma- 
chines, which United States forces in Europe will need when 
Spring comes, are being built abroad. 

American engineers expect that the aircraft program can be 
made whatever the Allies require. Originally, the figures were 
set at 50,000 engines and 22,000 planes by July 1. 


Council of National Defense Moves 

The temporary office building now occupied by the Council 
of National Defense, its advisory commission, and the subor- 
dinate committees of both bodies, including the War Industries 
Board at Seventeenth and C Streets, Washineton, D. C.. 
contains slightly in excess of 100,000 sq. ft. of space, with 
heating, toilet, and fire-protection facilities customary in office 
buildings. 

The construction required over a million board feet oi 
lumber, and the maximum labor employed was 450 workmen 
and mechanics of all classes. The cost of the completed 
strueture will be under $225,000. 

The new building will house upward of 600 persons in the 
personnel of the Couneil and its subordinate bodies. Aside 
from this, office space has been given to the representatives 
of the purchasing commissions of the Allied Governments. 


Election of Aero Club of America 

At the annual meeting of the Aero Club of America, held at 
the club house, 297 Madison Avenue, New York, on Nov. 12, 
the following officers were elected: Alan R. Hawley, presi- 
dent ; Henry A. Wise Wood, first vice-president; Godfrey L. 
Cabot, second vice-president; Rear Admiral Bradley A. Fiske, 
U. 8. N., third vice-president, and Jerome Edwards, fourth 
vice-president. | Governors—Class A—term expiring 1921, 
Cortland F. Bishop, Alan R. Hawley, James E. Miller and 
Henry A. Wise Wood: term expiring 1918, Rear Admiral Fiske. 
Governors—Class B—Albert B. Lambert, Henry B. Joy, God- 
trey L. Cabot, George M. Myers, John Hays Hammond, Jr., 
Alberto Santos-Dumont, Brigadier General Robert K. Evans, 
U. §. A., Max C. Fleischmann, treasurer, and Charles E. 
Warren. 

Italian Makes a Fast Flight 

Lieut. Giuseppe Adamoli of the Italian Royal Flying Corps 
set a new record for long distance speed flying on Nov. 1, 
when he traveled from Langley Field, Norfolk, Va., to Hazel- 
hurst Field, Mineola, N. Y., a distance of 336 miles, in two 
hours and twenty-five minutes. Adamoli used a one-seated 
Macchi seaplane for the flight. He left Norfolk at 10.30 
o'clock in the morning and reached Mineola at 12.55 o'clock 
i afternoon. Adamoli’s seaplane carries two machine 
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Civil Air Services Planned 


The Daily Express of London announces that as soon as 
the war is ended aerial navigation plans which are being 
drawn up by the Civil Aerial Transport Committee, appointed 
hy the British Government will be put in operation step by 
step, and the ends of the world will be brought together by 
long-distance airplane service. 

The Express says it has information that if favorable 
weather conditions prevail it is likely that the Atlantie will 
be crossed by an airplane before the end of this year. It 
understands that the flight will be made by way of the Azores, 
so that the journey may be broken. 

The bridging of the Atlantic by airplane, it says, will be 
only the beginning. Plans are being laid for regular air 
service, not only to America, but to India, South Africa, and 
Australia. If they are carried out Melbourne will be brought 
within eight and one-half days of London; India, three days, 
and Cape Town, four or five days. The bee line to Cape 
Town would of course cross the Sahara, but the winds of 
the desert raised obstacles to the route, and the route chosen 
is by way of Malta, Cairo, Khartoum and Victoria Falls. 

The Express says that the machines, which will be used 
for these world journeys will be of the type developed by 
Handley Page, will travel 200 miles an hour, will have multiple 
engines to avoid the necessity for descending if one engine 
gives out, will carry four or five passengers, and will be able 
to cover about 3,000 miles in 15 hours. Two pilots will take 
turns at the wheel. There will be comfortable inclosed quar- 
ters and the journey will not be more exhausting than a 
railway trip of similar duration. 


Liberty Engine Reported Satisfactory 

It is said that influences have been at work in an organized 
effort to belittle the qualities of the Liberty engine and to 
create in the minds of the public the impression that a 
foreign engine would be adopted in its place. 

Government officials declare that the Liberty engine has 
stood successfully every test that has been applied to it, 
including actual use in airplanes, and its performances have 
left nothing to be desired. 

A number of contracts for the manufacture of the Liberty 
engine have been let and the work is progressing so satisfac- 
torily the first deliveries will be about Dee. 1. The numbe: 
that will be available at that time is withheld for reasons o 
publie policy, but assurance is given that it will be sufficient 
to meet the immediate needs of the aireraft program and that 
the output will increase with each month. 

The program of the Aircraft Production Board has involveé 
the expansion of many factories heretofore engaged in tix 
manufacture of automobiles, as well as the increase in size 
and number of factories making aircraft alone. This expan 
sion has attracted thousands of workmen to the localities of 
these plants, and the resulting increase in population has made 
the housing of the men and their families one of extreme 
diffieulty. 


Maj. Gen. Biddle, Assistant Chief of Staff 

The Seeretary of War authorizes announcement of the 
appointment of Maj.-Gen. John Biddle, formerly president 
of the War College, as Assistant Chief of Staff to fill the 
vaeaney caused by the appointment of Gen. Tasker H. Bliss 
as Chief of Staff. 

Major-General Biddle is a native of Michigan and was horn 
Feb. 2, 1859. He was appointed from that state to the 
Military Academy Sept. 1, 1877, and graduated with the 
class of *81. He returned to the academy as superintendeni 
in 1916 and served approximately a year in that capacity. 
He was wpj«.imted a brigadier general and assigned to the line 
a few inonilis ago. 


Restrict Ball-Bearing Trade 


The American consul general at London has eabled as 
follows: 

Minister of Munitions from Nov. 1 forbids the manufacture, 
sale, and delivery of ball bearings or roller bearings or any 
part thereof except under license. Applications should be 


addressed to the Director of Ball Bearings, Ministry of 
Munitions. 
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Census of the Army 

Under the direction of the Committee on Classification of 
Personnel in the Army, headed by Prof. Walter Dill Scott, 
the War Department is taking a census of the selected men 
as they arrive at the training camps. This army directory 
writes practically a life history of every man selected for 
service. It shows his education, business experience, the 
amount of salary received in civil life, proficiency in any 
trade, aptitude for special work in The Army, ability to speak 
foreign languages, and even a statement of the soldier's abilit; 
to fit into diversions and entertainment. 

Secretary Baker makes the following comment on the desire 
of the selected man to get into the thick of action: 

“Tn those camps, each man is asked: ‘ What do you want 
to do?’ I have had reports from five or six of the largest 
eamps, and they show that the majority answered in effect: 
‘I don’t care what I do just so I get to France among thx 
first!’ The next question asked them is: ‘ What branch of 
the service do you prefer?’ 

“Now, one who didn’t know America would expect them 
to say: ‘ Well, I have been working in a store’; ‘I have be« 
a hand on a farm’; ‘I have been a mechanic’; ‘I have been 
a clerk’; ‘I don’t know much about guns and cannon, perhaps 
some of the non-combatant places is the place where I can 
render the best service.’ But what is the fact? These sons 
and brothers, drawn out of life by selection—more than one- 
third have asked to go into the infantry service. The next 
choice is the light artillery; the next is the heavy artillery 
service; the next is the aviation service. So that what they 
asked for in a tremendously predominating majority of in 
stances is, not the non-combatant service, for which their 
previous experience might well qualify them, but the fighting 
branch, so that they ean take the risk of fighting for then 
country with the real weapons of war! The boys at the front 
and getting ready to go are all right! Our nation need have 
nothing but mounting pride at the spectacle they present.” 

The committee has put into operation a comprehensive plan 
for classifying the men as they undergo training. Each com- 
pany commander becomes practically a census taker. He dis- 
tributes question ecards among his men. The buff copy of this 


eard is preserved with the company records after it has been 


filled out. The white original is sent to division headquarters, 
where a division personnel officer studies the answers give 
and classifies the selected man according to his capabilities. 

One day’s examinations at Camp Upton for “ preference: 
as to branch of service,” showed: Infantry, 722; cavalry, 6; 
field and heavy artillery, 427; coast artillery, 52; engineers, 
183; signal corps and aviation, 123; medical corps, 53; quar- 
termaster corps, 561; ordnance, 17; machine guns, 7; trains, 
4; veterinary service, 1. 

General Henderson Praises U. S. Aircraft Program 

Maj.-Gen. Sir David Henderson, who is retiring as head of 
the British Air Board to undertake an important “ special 
duty,” in an interview with the Associated Press, praised the 
American war program, but warned against the danger of 
overdoing standardization in aircraft. He expressed the belie! 
that the American public should be prepared for “ fairly 
severe” losses in air training. 

“T shall not say much to you about the plans of the Britis! 
air service for the immediate future,’ Sir David said. “ That 
would be giving information that the enemy is very anxious to 
obtain. The Germans are acutely alarmed over the prepara 
tions that the Entente Allies are making for the air war next 
year. They are under no illusions about it and they are 
bending every effort to counter it by a stupendous program 
on their own side. But we have had the upper hand of them 
in the air from the very beginning, and feel sure, especially 
with the help of the United States, that our mastery will 
grow stronger notwithstanding all their efforts. 

“The British Flying Corps is from seventy to a hundred 
times larger today than at the start of the war, and we have 
made this tremendous augmentation at the same time that 
we have been carrying on a war that involved heavy losses 
and continual replacements from the very first day. 

“ As to the production of a standard type airplane, there 
still is some difference of opinion. Certainly there is great 
danger in overstandardization. If you want the best type you 
must be continually improving and changing. The question 
the air commander must ask is ‘ How long can you afford to 
go on with a particular type of machine?’ and ‘ Whether 
it is likely soon to be superseded by a better type?” 


AVIATION 


November 15, 197 


Germany Preparing to Raid America 

Dr. Lyman B. Powell, president of Hobart College, who has 
returned from the war zone, where he had unusual Oppor. 
tunities to observe conditions, is quoted as saying that 
Germans are planning to raid the American coast with they 
aireraft within the next six months. To accomplish thig jp 
said, they are now engaged in building a fleet of huge ge 
planes which could travel from 100 to 200 miles an hour, ggg 
could rise to a height of 20,000 ft., if necessary. 

“ It is a mistaken policy,” said Dr. Powell, “to suppress @ 
minimize the seriousness of the situation. The Amen 
public is not even half awakened to the havoe that has bey 
wrought by the airplanes in England. The casualties are myg 
greater than the people over here have been led to beliggg 
Since May 1, 2,000 men, women and children have beg 
maimed or killed in London by air raids. 

“It is Just such a peril that we are facing in this eo 
but we will not realize it. French military experts hey 
informed me that the Germans are building airplanes on gad 
a huge seale that the Allies will have to work ten times» 
fast as they are to keep up with them. In the first place, they 
are devoting themselves entirely to the construction of biplang 
that will be capable of operating from a height of 20,000 ft— 
airplanes, furthermore, that will be able to carry at least te 
tons of bombs. 

“ The Germans intend to settle this war with the airplane 
What is more, they intend to earry the war right to our dew 
with a fleet of huge seaplanes, which will be able to tray 
from 100 to 200 miles an hour. It is about time that th 
people here knew the truth about these things. Thus far the 
western line and the British fleet have stood between Amerie 
and the fate of Belgium. But airplanes that can rise teg 

f 20,000 ft. and travel from 100 to 200 miles » 

will overcome even those barriers, and America, unles 
awake, unless she is prepared, is from that momenta 
Germany's merey.” 


The Standard Aircraft Corp. Formed 

The Standard Aireraft Corp. was granted a charter by th 
Seeretary of State of New York on Oct. 31 with an authe 
ized capitalization of $5,000,000. The office of the new em 
pany is in the Woolworth Building, New York City, and® 
plant is located at Elizabeth, N. J. 

"he company is formed for the purpose of manufacturing 
aireraft and other contrivances and devices for aerial naw 
gation, either from land or water. The stockholders a 
Harry B. Mingle, Llewellyn Park, West Orange, N. dj 
Charles H. Day, Plainfield, N. J., and Daniel L. Meehan, dz, 
New York City. 

President Mingle states that the new corporation will kt 
utilized entirely for production work, while the Standard Aes 
Corp. will devote its organization and plant to experimental 
gineering work. 

Rubber Company’s Aeronautical Course 

The Goodyear Tire & Rubber Co., Akron, Ohio, has added 
a course of aeronauties to the curriculum of its factory sched 

Only those who have had a high school course or its equiv 
lent will be permitted to enter the new class. A small tuitie 
fee to cover necessary expenses for experimental equipmest 
and the like will be charged. 

The school is the result of a suggestion by Goodyear me& 
who pointed out that a company so largely engaged in 
manufacture of aireraft should devise some method of teaching 
its own employes the fundamentals of aeronautics. 


Cold Light Mfg. Co. Moves 
The Cold Light Mfg. Co., Ine., has found it necessary, @ 
account of the large demand for its products in the Eastes® 
States, to move its general offices and studios from Denvey 
Col., to 558 West One Hundred and Fifty-eighth Street, New 
York City. Its Western studio will be maintained to supply 
that territory. 


and e! 


Succeeds Schweizer & West 
The West Woodworking Co. has sueceeded the Schweise 
& West Mfg. Co., 308-324 North Ada St., Chicago, Il, ® 
the manufacture of Westmore Splitless propellers. Ch 
L. West is president and manager of the new concern. 


Curtiss Experimental Plant Nearly Ready 
The new Curtiss experimental plant near Garden City, ¥. 
Y., is nearly ready. The main building is 200 by 300 ft. and 
is of the reinforced concrete type of construction. 
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Tue Curtiss AEROPLANE CoMPANY, BurFALo, N. Y. 


Amenica Trans Oceanic Company, 280 Madison Ave.. New York City, New York Agents 
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TURNBUCKLES 


We Manufacture the Following Type Aeroplane Turnbuckles 







Standard Type 


No. 1 Female, Short A-1518 No. 2 Female, Long A-1520 
No. 1 Male, Short A-1522 No. 3 Male, Long A-1524 













Curtiss Type 







326 Short, Male 327 Long, Female 
326 Short, Female 327 Short, Female 
326 Long, Female 328 Long, Female 
327 Long, Male 329 Long, Femaie 
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The Dayton Metal Products Company 


DAYTON, OHIO, U.S. A. 
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The Eyes of the Guns 


ip Great War has shown clearly that 


the observing airplane is not all-sufficient 
for the artillery. 


5, 1917 November 15, 1917 





The needs of the guns must often be served 
by more unwavering eyes. 


The stable and readily available kite balloon 
is an indispensable eye of the guns, and its 
further development is as imperative as the 
perfection of any of the other aerial services. 


Before the new Goodyear Kite Balloon was 
tested and approved, the problems demand- 
ing better solutions were the primary ones 
of material and stability. 


In both, Goodyear has made a decided 


advance. 


Our work for many years on balloons of 
any size and every type has put the former 
on a standardized basis, which simplifies 
specification and makes definite the direc- 
tion of further progress. 

The latter demanded newly directed labor in design 


and ungrudging research in the field—in our own 
courtry and abroad. 


The result is the new Goodyear Kite Balloon. 


Even as years of achievement have justified its Good- 
year fabrics, exacting tests have justified its reinforced 
tail cups and the design of every part. 





The Goodyear Tire & Rubber Company, Akron, Ohio 























Fortunately, the present 
crisis finds the Standard 
Parts Company ready to 
help you greatly in the 
tush demand for airplanes. 


We are able to ship im- 
mediately necessary parts 
for the construction of air- 
planes the government must 
have in a hurry. 


You can order from us 
at once such parts as: 


Steel Tubing 
Stabilizer Tubes 
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Airplane Parts! 


Immediate Delivery! 


Push Rod Tubes 

Tubing formed per B/P’s 
and straight tubing in di- 
ameters ranging from 4%” 
to 2%”, 14 gauge (.083’’) 
to 22 gauge (.028’’) 


Special Rod Assemblies 
Rims of all sizes to gov- 
ernment specifications 


Bearings 
Tire Rims 
Springs 
Forgings. 


For we have 


years 





The factories of this company have been among the foremost in the 
field of motor-driven vehicles since the earliest days of the industry. 














made oval and ‘‘D’’ 
shaped tubing for the 
Curtiss Airplane Co. 


Let us help you make 
your estimates. 


Write us for information 
at once before you submit 
your bids for airplane con- 
struction. 


If you have already made 
a contract, wire or write us 
immediately and take ad- 
vantage of the instant ser- 
vice we can render you. 





Our engineering department and our laboratories are among the 


most complete in the world. 


The Standard Parts Company, Cleveland, Ohio, U. S. A. 


Famous for Stanweld Rims, Tubing, etc., Perfection Springs, Bock Bearings, 
Axles, Perfection Heaters, Forgings, Hubs, etc., etc. 
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For Nearly 


70 YEARS 


we have dispensed only highest 
quality Tools, General Hardware, 
Bolts, Screws, Nuts, etc. 

Always hobbying Quality. Always 
seeking out the latest, the best, the most 
dependable. Always striving to give 
our patrons their full measure of real 
value for every dollar paid us. 





OUR 1200 PAGE (9x 12 in.) 
CATALOG NO. 96 OF 


“Hardware, Tools and 
Supplies” 


is full of important informa- 
tion to every busy purchasing 
agent. Have you a copy? 


THREE SPECIALS UPON WHICH WE ARE PREPARED TO OFFER INDUCEMENTS— 


JORGENSON ADJUSTABLE HAND SCREWS 
OUR NO. B CABINET MAKERS’ WORK BENCH 
BRASS, WOOD AND MACHINE SCREWS 


WE INVITE CORRESPONDENCE WITH THOSE INTERESTED IN THESE ITEMS 


HAMMACHER, SCHLEMMER & Co. 


NEW YORK, SINCE 1848 4th Avenue and 13th Street 


a 
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We also manufacture 


ALUMINUM INGOTS, PURE AND 
ALLOYS, RODS, GRANULES, 
ALUMINUM SOLDER, GUARAN.-. 
TEED TO GIVE SATISFACTION. 
BABBITT METAL — SOLDER — 
PIG METALS. 


Shipments prompt—Prices low 


Quality Right 
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CRANKSHAFT QUALITY 


Stands out as the one requirement today of the builder of 


AIRCRAFT AND HIGH DUTY ENGINES 


Experience only can produce a product to equal these demands. 


Wyman-Gordon Company for many years, in their Research, as well as their Manu- 
facturing Departments, have been developing along the lines that make them today 
able, without experiment, to supply crankshafts of 


UNQUESTIONED RELIABILITY 


Every stage in the production of a Wyman-Gordon crankshaft is subjected to rigid 
inspection and tests guaranteeing a high metallurgical quality. 





Behind this perfect product is a perfect service. 


Prompt attention to all orders and deliveries without delay. 


WYMAN-GORDON COMPANY 


WORCESTER, MASS. 
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Save Production Time 


The unusually comprehensive equip- 
ment of standard tools is one im- 
portant factor that should influence 
you, when adding to your equipment, 
to install. 





Warner & Swasey 
Turret Screw Machines 


The available tool equipment is the most comprehensive 
ever provided for any turret screw machine. Without 
waiting for special tools to be designed and made, you can 
reduce production time—in some instances by half. 


= And the machines themselves are standard in their 
class, representing the maximum in production and accuracy. 


Ask for Descriptive Literature 


THE WARNER & SWASEY COMPANY 


CLEVELAND, OHIO, U. S. A. 


TURRET LATHES—TURRET SCREW MACHINES —BRASS WORKING MACHINE TOOLS 


NEW YORK Office—Singer Bldg. 


Boston Oftice—Oliv Bldg. Buffalo Offi I i , 
ebeals Gilee cirene eo er 4 u o ice—Iroquois Bldg 


Chicago Office and Show Room—618-622 Washington Blvd. 


FOREIGN AGENTS—Chas. Churchill & Co., Ltd., London, Birmingham, Manchester, Newcastle-on-Tyne and Glasgow. 
oe Machinery Company, Paris and Turin. Van Rietschoten & Houwens, Rotterdam. Yamatake & Co., Tokio. Benson 
rothers, Sydney and Melbourne. A. Asher Smith, Sydney. A. R. Williams Machinery Co., Ltd., Toronto, St. John, 
Winnipeg and Vancouver. Williams & Wilson, Ltd., Montreal. 
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The Buyer’s Interest in 
Wasteless Advertising 





UYERS who appreciate that waste in selling must 

eventually be passed on to them in some form, 
are paying more and more attention to the sales 
methods of the concerns seeking their business. 







The extravagant use of space in publi- 
vations of general circulation, to advertise a 
commodity or a service appealing chiefly to 
a certain well-defined class, is not only poor 
judgment, but it zs an economic waste. 






Can you imagine an intelligent salesman, with a 
proposition for a steel mill or a dry goods store, call- 
ing at every office in town in an effort to locate a 
prospect? How needlessly wasteful to adopt similar 
methods in advertising, which is simply an improved 
means of accomplishing certain necessary steps of a 
sale. 





On the other hand, the seller who uses the busi- 
ness papers reaching only the class interested in his 
message, is employing the most direct, efficient and 
economical method of getting in touch with pro- 
spective buyers. 







Properly used, the good business paper 
bears the same relation to the sales depart- 
ment, that an improved machine does to the 
production department. Better selling 
methods go hand in hand with better manu- 
facturing methods. 









To encourage wasteless advertising, the most 
efficient modern means of bringing buyer and seller 
together, there is every reason why the discriminat- 
ing buyer should give preferred consideration to the 
concern that tells its business story in the buyer’s 
own business paper. 








Ask this office anything you want 
to know about Business Papers 
or Business Paper Advertising. 
THE ASSOCIATED 
BUSINESS PAPERS - INC. 


The International Organization of Trade, 










Technical and Class Publications 







Headquarters 220 West 42nd Street 


New York 












LIST OF MEMBERS 


Fach member has subscribed to the 
10 “Standards of Practice,” a high 
code of ethics covering all depart. 


ments of business paper publishing. 








Advertising & Selling 

American Architect 

American ikixporter 

American Hacter 

American Machinist 

American Vaint Journal 

American Paint & Oil Dealer 

American Printer 

American Blacksmith 

Automobile, The 

Automobile Dealer & Repairer 

American School Board Journal 

Architectural Record 

Aviation & Aeronautical Engineering 

Boot & Shoe Recorder 

Brick & Clay Record 

Buildings & Building Management 

Bulletin of Pharmacy 

Canadian Grocer 

Canadian Railway & Marine World 

Ceinent World 

Clothier & Furnisher 

Coal Age 

Concrete 

Domestic Engineering 

Drygoodsman, The 

Dry Goods Economist 

Dry Goods Reporter 

Slectrical Review & Western 
Electrician 

Slectrical Merchandising 

llectrical World 

llectrie Railway Journal 

ectrie Traction 

Ymbalmer’s Monthly 

Ingineering & Mining Journal 

lIngineering News-Record 

‘arm Machinery—Farm Power 

“urniture Manufacturer & Artisan 

“urniture Merchants Trade Journal 

Gas Record 

Grand Rapids Furniture Record 

Haberdasher, The 

Hardware Age 

Hide & Leather 

Hotel Monthly 

Illustrated Milliner 

Implement Age 

Industrial Arts Magazine 

Inland Printer 

Iron Age 

International Trade 

Lumber Trade Journal 

Lumber World Review 

Manufacturers Record 

Manufacturing Jeweler 

Marine Engineering 

Metal Worker, Plumber & Steam 
Fitter 

Metallurgical & Chemical 
Engineering 

Modern Hospital 

Motor Age 

Motor World 

National Builder 

National Druggist 

National Petroleum News 

Power 

Practical Engineer 

Railway Age Gazette 

Railway Electrical Engineer 

Railway Maintenance Engineer 

Railway Mechanical Engineer 

Railway Signal Engineer 

Retail Lumberman 

Rubber Age & Tire News 

Shoe & Leather Reporter 

Shoe Findings 

Shoe Retailer 

Tea & Coffee Trade Journal 

Textile World Journal 

Transfer & Storage 

Western Undertaker 

Woodworker 
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- Aluminum Company of America 
PITTSBURGH, PA. 


Manufacturers of Aluminum 


Ingot, Sheet, Tubing, Wire, 
Rod, Rivets, Moulding 


General Sales Office, 2400 Oliver Building, Pittsburgh, Pa. 


Branch Offices: 


reer ew amen a 131 State Street 
SO ree 1500 Westminster Building 
OU ees 950 Leader-News Building 
Pre re ae 1512 Ford Building 
ee 308 R. A. Long Building 


Los Angeles (Pierson, Roeding & Co., Agents) 
494 Pacific Electric Building 


De Ea a oe ee 120 Broadway 
Philadelphia........ 1216-1218 Widener Building 
ec kui es be 1112 Granite Building 


San Francisco (Pierson, Roeding & Co., Agents) 
731 Rialto Building 
Seattle (Pierson, Roeding & Co., Agents) 
523 Colman Building 


Washington.... ... 509 Metropolitan Bank Building 


Send inquiries regarding aluminum in any form to nearest 


Branch Office, or to General Sales Office 
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Model T. T., 90 h. p. Training Tractor 





WITTEMANN-LEWIS AIRCRAFT COMPANY 


Lincoln Highway Newark, N. J. 


Near Passaic River Telephone Market )) 

















WALDEN-HINNERS COMPANY 


BUILDERS OF AIRCRAFT 


MILITARY AIRPLANES 
SEAPLANES 
FLYING BOATS 








OFFICE AND FACTORY 
EDGEWATER, N. J. 
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Tuomas-Vlorse Aircrarr Corporation 


ITHACA ry N.Y. 1 & ® S.A. 


Contractors to U. S. Government 
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a counterbalanced aviation 
crankshaft.... 


one of the 18 different 

models we are now making 

for 14 aviation motor companies... . 
reduces vibration and eliminates bearing pressure 


We have shipped 55,518 Counterbalanced Crankshafts to October 31, 1917 


THE PARK DROP FORGE CO. CLEVELAND, OHIO 








AIR PLANE DRY KILNS 


We are prepared to design, equip, install and operate according to Aircraft 
Engineering Division Specification No. 20,500. 

Grand Rapids Vapor Process Kilns (as perfected thru the erection of 

2,000 kilns in high class woodworking plants). 

Tiemann Humidity Regulated Kilns (as designed and developed by the 
Forest Products Laboratory at Madison, Wisconsin). 

. Tiemann-Grand Rapids Combination Kilns (combining the scientific 

points of the Tiemann kiln with the practical experience of the 
Grand Rapids Veneer Works, subject to operation by either 
method). 








; -; : m Our kiln instruments are in use by 
We have designed or equipped kilns for ia aditttiak te tet anoniees 


STANDARD AERO CORPORATION, CANADIAN AIRPLANES, LTD. 
DAYTON-WRIGHT AIRPLANE COMPANY, THOMAS-MORSE AIRCRAFT COMPANY, 
FISHER BODY CORPORATION, THE BURGESS COMPANY, 

CURTISS AEROPLANE & MOTOR CORPORATION, WRIGHT-MARTIN COMPANY, 
AMERICAN PROPELLER & MFG. COMPANY, GLENN L. MARTIN COMPANY. 


Submit your drying problem to experts who make a specialty of kiln design 
and are prepared to furnish and install all equipment and instruments 


GRAND RAPIDS VENEER WORKS 


Grand Rapids, Michigan Seattle, Washington 
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The Taft-Peirce plant is one of the oldest and the most ex- development of aeronautical engines, light machinery parts and 
tensive “contract-shops” in the United States. It has been special tools. 

identified with the evolution and initial production of many The advantage of such experience is at the command of con- 
mechanical developments, each marking a new era in the sphere cerns whose present production might be materially improved 
of human progress—such as the sewing machine, the typesetting or increased by proper co-ordination. 

machine, the typewriter, the adding machine, the motorcycle and 
the automobile. 







Today it is the largest and best equipped organization of its 
class in this country for work of the character necessary in the 








2003 


LL 


| CRANKSHAPTS, Etce., Will Be Put in Running 
| Balance in My Recently Organized 


ift 













aboratory of [LD yzamic alance 




















Centrally Located in This City 





All work guaranteed and done an my latest Balancing Apparatus. It appears that 
a great deal of misinformation is now being circulated with respect to the would-be 
simplicity with which, for instance, a six throw shaft can be balanced, by some 
self-appointed experts. Let me have a shaft balanced in this manner and I will 
explain the correct way of balancing such a shaft. 












N. W. AKIMOFF., Builder of Dynamic Balancing Machinery 


Office: HARRISON BUILDING, PHILADELPHIA 








TIATION 








Licensed by and affiliated with Messrs. Leduc, Heitz & Co., Paris, !F rance 


AEROPLANE DOPE 


HIGHEST QUALITY 


land and water machines built by constructors able to afford 
the best. Also gives excellent results and reduces fire risk 
when used for the last 2 or 3 coats over a cheaper dope 









AMERICAN EMAILLITE COMPANY 
ONTRACTORS TO THE GOVERNMENT lime . 
——— 555 W. Washington Street 

ey, Chicago, III. 















Novembe r 15, 1917 

















Factors of Safety 


‘ g 
cx Uy 
a Gl) DONT ”* These Count in Aeroplane Construction 


NON-INFLAMMABLE 


Cellulose Acetate Base 











WHERE LARGE PRODUCTION 
CONVERGES WITH THE MOST 


| ge all Celestion Cloth Varnishes 


provide another SAFETY FACTOR 

















q Du Pont facilities and capacity can be de- 


pended upon to keep pace with the increased NON-INFLAMMABLE 


demands of the airplane industry. 


® 
q Du Pont technical skill and experience will Celestion . pels WY FI c 
insure strict maintenance of the quality that has ph 
made DU PONT DOPE the standard for airplane 


surfaces. 





Transparent — Waterproof 





MANUFACTURED BY 





e : 
Du P om Chemical Works Chemical Products Company 
. 1, du Pont de Nemours " ner Je /. & 
on se aren 93 Broad Street Boston, U.S 





Manufacturers of Cellulose Acetate for nearly 15 years 
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TURNBUCKLES 


of the 


Highest Quality 


Bolts and Nuts 


to Satisfy the Most 
Exacting Requirements 


Standard Screw Co. 


(of Pennsylvania) 
CORRY. PA. 









J 

















New York Office: Woolworth Building 


Oo [iz EO 















any | 
S. A. 


ERIE SPECIALTY COMPANY 
MANUFACTURERS 


OF 


Aircraft Metal Parts 





in conformity with the standards 
adopted by the International 
Standardization Committee. 








ERIE STANDARD 


Guarantees Perfect Workmanship 





ERIE SPECIALTY COMPANY 
Offices: 25 PINE STREET, New York 


Factory: Erie, Pennsylvania. 











E 
V V) most 


America for the manu- 
facture of parts for 


planes. 
For three years we have 
made parts for the larg- 


est airplane builders on 
the Western Continent. 


} 
a 


‘BARCALO 










A61 




















the 
complete 
equipment in 


have 











N 4 types of air- 










FORGING 
MACHINING 
POLISHING 

NICKLING 


Send us your blue printe 





















MANUFACTURING CO. 
BUFFALO, N.Y. 
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Aeroplane Company 


Jamaica Plain Boston 














Lanzius 


Variable 
Speed 


Aeroplane 


Executive Offices 608-609-610 Singer | 


Building, 149 Broadway, New York City. 
Telephones 6710-6711 Cortlandt. 


Lanzius Aircraft Company 



























ae 


Airplane 
Company 





Manufacturers of Airplanes 
and Airplane Parts 





DAVENPORT, IOWA 











“THE TANDEM BIPLANE” 











INHERENT LONGI- 
TUDINAL STABILITY 










Richardson Aeroplane Corporation, Inc. 
New Orleans, La. 
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IN ACTUAL DAILY 
PERFORMANCE 


In every branch of military service—Engineer- 
ing Corps, Aviation Section, Quartermaster 
Corps, and general Patrol, Scout, and Dispatch 
duty—you will find the 


Sndian Motocycle 


With Powerplus Motor 


Greatest strength, endurance, speed, power, accessibility, 
and all-round dependability. 

We will be pleased to arrange demonstrations of all Indian 
models for interested military officials. 


Illustrated Indian Catalog and other de- 
scriptive literature sent anywhere on request 


HENDEE MANUFACTURING COMPANY 


(Largest Motorcycle Manufacturers in the World) 
859 STATE ST. SPRINGFIELD, MASSACHUSETTS 
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AIRPLANE 
RIMS and WHEELS 





Rims furnished punched for 
spokes and valve, ready to be built 
into wheels. 


Wheels supplied less tires,— 
complete with all parts. Made to 
our own design or from manufac- 
turer’s Blue Prints. 


Manufactured by the oldest and 
best known steel rim and wire 
wheel makers in America. 


Careful experienced workmen 
and best grade of materials. 


Quotations gladly submitted. 


The MOTT WHEEL WORKS 
Utica, N. Y. 




















If It’s For Aircratt 


And Made of Rubber 
We Can Make It 


OU can use our splendidly-equipped fac- 

tory, the brains of experienced men and the 

most modern machinery to produce any 
rubber sundries needed for aircraft. 


Wouldn’t the introduction of certain rubber parts in- 
crease the performance and efficiency of the craft you 
make? Perhaps there is some vital part, not doing 
its work satisfactorily, where rubber would be the 
logical substance to use. 


Take it up with us. There is nothing too big nor too 
small for our consideration. 


We want you to feel that we are here to cooperate 
with you in materializing any idea you might have 
lor bettering aircraft construction by the use of rubber 
parts. 





We will assist you in developing 

these ideas, or you can give us the 

barest suggestions and we will work 

them out for you if at all practicable. 
We have the men, machines and experience in rubber 
manufacture. 


Why not use them? 
QURAL RUBBER CORPORATION 


emington New Jersey 








Heavy Elastic Aviation Cord 


We manufacture a full and complete 
line of heavy elastic aviation cord. 
We are the originators and the 
largest manufacturers in the world 
of heavy elastic cord. 














Standard H-3 equipped with our cord 








J. W. WOOD ELASTIC WEB CO. 
STOUGHTON, MASS. 
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“Flexo” Aero 


RADIATORS 


The only SEES Ee The only 

core that SATS core that 

will stand Sy can be so 

severe bent 

landing without 

shocks. » injury to 
oe! the metal 

No sharp as or soldered 

corners TTX, * joints. 

to crys > 

tallize 

through 

vibration. 


“FLEXO”—PATENTED 


AUTO RADIATOR MFG. CORP. 


219-225 W. 12th STREET, 





LOS ANGELES, CAL. 


ee 


ROME 
AERONAUTICAL 
RADIATORS 


Developed from years of experience in 
building all types of radiators. 


They possess every feature and qualif- 
cation necessary for a high grade 
product. 


STRONG 
EFFICIENT 
DURABLE 


Used on the best American flying machines. 


Our engineering department is at your 
service. 


Rome - Turney Radiator Company 


Rome, N. Y., U. S. A. 

















FUEL LEVEL 
GAGES 


This cut shows our 
Model 51 Gage 
which is standard on 
practically all type ,__a 
of military training 
machines. 


Other types of gages 
in large quantities 
are “doing their 
bit” as part of the 
equipment of Eng- 
WW lish Government 


Warplanes. 











SPECIAL TYPES DESIGNED 
FOR YOUR ESPECIAL NEEDS. 


BOSTON AUTO GAGE CO. 


8 WALTHAM, STREET, \BOSTON, MASS. 




















AJAX 
Auto and Aero 
Sheet Metal Co. | 


Manufacturers | 
and _ designers 


of 


AERO 
RADIATORS 
INTAKE 


EXHAUST PIPES 


H. W. MEYER 
245 W. 55th St. 
New York 


V/ 


— 
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mw ESTMOORE PROPELLERS 








: SPLITLESS 
PROPELLER 









PECIALLY designed 
GS constructed to 
meet the requirements 


of your power plant. 
(Patent Pending) 


fi- aa Duplicate the propeller that 

E gives you the best results. 
. . Send us your blades and 
Built for high power motors we will dustieesé them. 


Water proof and heat proof 


QUANTITY PRODUCTION 


WRITE FOR INFORMATION (cee ti? Siccaesabeal [ 








Inquiries Solicited 

















_ Address Aircraft Department 
our 
WEST WOODWORKING COMPANY 

308-324 N. Ada Street Chicago 

Ly Cable address ““SWESCO”’ 
HARRIMAN AIRCRAFT MOTORS CO. 
Cabinet makers with over thirty years’ successful 
business behind them SOUTH GLASTONBURY, CONN 

a a! 





_ MICHIGAN 
AIRCRAFT COMPANY Castings 


ero Builders of All Types of Land and Water Aluminum, Bronze, Brass 
Co. Machines for Military and Etc. 


sporting purposes. 








| Complete machines as well as pon- 
toons, flying boat Hulls, wings and Contractors to 


controlling surfaces built to order. A 
; large ship and 
aS Manufacturers of aeronautical acces- ¢ b ‘l 
sories and safety dual control steering engine bdDul ders 
apparatus for training machines. 


Quick Deliveries 





R 

. J. J. MYERS 
Grand Successor to Hynes & Myers 

“<p Rapids Michigan 458 EAST TENTH STREET 


NEW YORK 
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Aviation Photographic Equipment 
The Brock Automatic Camera, Type IV 
The Brock Automatic Camera, Type V 
Enlarging Machines, Scale Map Printing 
Machines, Special Map Drawing 
Instruments 
Field Dark-Room (Collapsible) 


The only Cameras that permit good 
enlargements from negatives made at 
speeds of over 100 miles per hour. 


ARTHUR BROCK, JR. 


OFFIcE—511 Butuitr BuILpING, 131 So. 
FouRTH STREET 
Factory—533 No. ELEVENTH STREET 
PHILADELPHIA, PA. 
Scientific Instruments, Tools, Dies, Jigs and 
Fixtures 


Factory occupies 23,000 square feet of floor space 
Screw Machine Capacity up to 2% inches. 
































Radium Luminous 
Material 


SHINES IN THE DARK 


INNUMERABLE USES 
IN ITS ORIGINAL 
MAINTENANCE OVER POWDERED FORM 
A PERIOD OF OR APPLIED WITH 
YEARS ADHESIVE 


SELF-LUMINOUS 
REQUIRES NO 


A SAFETY DEVICE FOR WAR 
ON 


MACHINE GUN, PISTOL AND RIFLE 
SIGHTS; RANGE SCALES; AUTOMATIC 
TELEPHONES; WIRELESS APPARATUS; 
NAVIGATING INSTRUMENTS OF ALL FLY- 
ING AND SAILING CRAFT; DECK CLOCKS; 
WRIST, STOP AND POCKET WATCHES; 
SIGNALS; PLOTTING BOARDS; ETC. 


Radium Luminous Material Corporation 
Fifty Five Liberty Street New York City 


From an actua. 
night photo- 
graph without 
retouching. 


















ite itself. 


Aviation Barometers Equipped With 


MARVELITE 


self-luminous Radium compound of quality 


Are proving so useful and so entirely satisfactory that 10 
manufacturer can longer afford to delay investigating the merits 
of this remarkable new material. Correspondence solicited, samples 
furnished and any reasonable demonstration gladly made for makers 
of barometers, compasses, sights, clocks and watches. 


COLD LIGHT MFG. COMPANY 


558 West 158th Street, NEW YORK CITY 


Taken with no 
light except the 
glow of Marvel- 





Ne 
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TRADE Ioux; MARK 
UNIVERSAL MILLERS 





Accurate machining of Aeroplane Engine parts demand this 2A 
Universal Miller. Write for full particulars. 


FOX MACHINE CO., “iickson. mci. 
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IT FILLS THE GAPS 
IN FACTORY RANKS 


M AxX*Y men are every day leaving industrial occupations to 
become soldiers, and at the same time the Nation is in 
greater need of higher factory production than ever before. This 
condition presents a perplexing problem, and the only logical 
answer is high productive machinery, the kind that takes the 
place of many skilled workmen, and the 


DEFIANCE AEROPLANE PROPELLER 
TURNING LATHE 


is that kind of a machine— man’s wage. This machine 
* High Productive.” It will will turn aeroplane propeller 
take the place of eight to ten blades of any size—to any 
skilled workmen. With one shape or pitch—and leaves but 
man operating several ma- the final finishing to be done 
chines each lathe will pay for by hand. It will duplicate 


itself in a few months, and struts, as well as propellers, of 
then daily adds to profits eight any design to exactness. 
to ten times a- skilled work- 


An illustrated and descriptive circular of 
this machine will be mailed on request. 


THE DEFIANCE MACHINE WORKS 


DEFIANCE, OHIO, U. S. A. 
NEW YORK CITY LONDON, ENGLAND 














“DALTON SIX” 


In the Manufacture 
> of Aeroplanes or the 
many small parts 
comprising a Unit 


“Dalton Six” 


is indispensable. 


Furnished for 
English or Metric 
Thread Cutting. 

One Manufacturer 
of fine instruments 
for aeroplanes now 


has 
(36) “DALTON SIXES” Installed 
Why Not Investigate? 
BULLETIN B602C GIVES DETAILS 





Dalton Manufacturing Corp. 
Successors to Dalton Mach. Co., Inc. 


1911 Park Avenue New York, U. S. A. 











Fahrig Anti-Friction Metal 


The Best Bearing Metal on the Market 
A Necessity for Aeroplane Service 





Fahrig Metal Quality has become a stand- 
ard for reliability. We specialize in this 
one tin-copper alloy which has superior 
anti-friction qualities and great durability 
and is always uniform. 


When you see a speed or distance record 
broken by Aeroplane, Racing Automobile, 
Truck or Tractor Motor, you will find 
that Fahrig Metal Bearings were in that 
motor. 


FAHRIG METAL CO.,34 Commerce St.,N.Y. 
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DROP FORGINGS 


THE WHITMAN & BARNES MANUFACTURING CO. 


ESTABLISHED 63 YEARS 
1000 WEST 120th STREET, CHICAGO, ILL. 

























ORDNANCE ENGINEERING CORPORATION 
NEW YORK OFFICE LONDON OFFICE 
120 Broadway, Equitable Building 19 Queen Anne Chambers, Westminster, S. W. 















Government Contractors : Consulting Engineers 






Manufacturers of Illuminating Shells, Trench Howitzers, Hand Grenades, etc., etc. 


Naval and Military Appliances and Parts designed, developed and perfected 






Designers and Builders of Military and Naval 
AIRCRAFT 












DEWEY AEROPLANE COMPANY 


BUILDERS OF 


Military Tractors and Exhibition Looping Machines 


DELIVERIES UPON SHORT NOTICE 


The art of flying taught by licenced instructors in 
military tractors using dep control only. Flying 
field 3 miles x 1 mile. Level asa floor. Can fly 
the year round. Living conditions very normal. 







Special mechanical course valuable for the student 
that wishes to learn mechanical construction of 
airplaines and motors. Position in factory guar- 
anteed after completing the mechanical course. 












WRITE TODAY FOR PARTICULARS 


DEWEY AEROPLANE COMPANY, Dewey, Okla. 


STIMPSON_oneM METS 


BRASS—WHITE METAL— COsrEr 























WASHERS 
METAL SPECIALTIES 


Oru AVENUE MADETOORDER BROOKLYN. NEW-YORK 
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AEROPLANE FIR 


WE HAVE SUPPLIED A LARGE QUANTITY OF 
DOUGLAS FIR FOR AEROPLANE PURPOSES. 


We have on hand at POUGHKEEPSIE a limited amount 
of SILVER SPRUCE for quick inspection and delivery. 


A. C. DUTTON LUMBER CORPORATION 





Mills General Sales Department Wharves, Warehouses 
SOUTH BEND, WASH. SPRINGFIELD, MASS. and Storage Yards 
TACOMA, WASH. POUGHKEEPSIE, N. Y. 








ACIERAL METAL 


Light as Aluminum Strong as Steel 


Non-corrosive by salt water 


CASTINGS RODS SHEETS 


Prompt Deliveries 


ACIERAL CO. OF AMERICA 


Main Office: Plant: 
26 Cortlandt Street 20 Orange Street 
NEW YORK CITY NEWARK, N. J. 








WATCH THIS SPACE 
For the NEW 


FOxBoRO AIR SPEED INDICATOR 


TRADE MARK 


THE FOXBORO CO. FOXBORO, MASS., U.S. A. 


New York Chicago Pittsburgh Philadelphia St. Louis San Francisco 
Birmingham, Alabama Peacock Bros., Montreal 
























McADAMITE-ALUMINUM COMPANY 


57-83 Isabella Ave. DETROIT, MICH. 





Highest-Grade—Strongest 


ALUMINUM CASTINGS 


or Tensile strength....... 44,250 Ibs. Sq. In. LARGE CAPACITY 





Compression .......... 126,000 
TEE. eadcdackaces — " ~~ * PLANT 
Torsion ea scccccccecees 66,300 





Quick Deliveries Guaranteed 


ee ee | 
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Mattison Machine Works 


Automatic Machinery 


for making 


Propeller Blades, Struts, Etc. 


Write for full particulars 








Ss 5 rt rt a Pcs & BF 


Beloit, Wisconsin, U.S. A. 


Rubber Aero Cord 


FOR SHOCK ABSORBERS 


Prompt Delivery 


THE RUSSELL MANUFACTURING (CO, 


349 Broadway, New York City 
MIDDLETOWN CONNECTICUT 
——— 


Factories: 














PROPELLER SERVICE 


By an organization equipped to 
take hold of your problems. 
QUANTITY PRODUC- 
TIONS. Let us advise on your 
specifications. 


W. A. DOYLE, TRENTON, N. J. 


—_ 


C. A. Herrmann 


DESIGN AND CONSTRUCTION 


Covering All Branches of Aviation 


Bath, N. Y. 














Special Sheet Metal Work 


—for— 


Airplanes 


Precise Work Executed 
from Blue Prints or 


specifications .... . 


The Auto-Aero Sheet Metal Works 


45 High Street, New Haven, Conn. 








Automotive 
Engineering Company 
CONSULTING AERONAUTICAL ENGINEERS 
AEROPLANE and MOTOR 
DESIGN and DEVELOPMENT 
AIRCRAFT FACTORY LAYOUT 


ECONOMIC PRODUCTION PROCESSES 
120 S. State Street 





Chicago, Illinois | 























AIR-SCREWS 
PROVEN PROFICIENCY 


Detatled information upon request 


BUFFALO AEROPLANE CORP. 





BUFFALO, N. Y. U.S.A. 


Type “BI Cable Address, ‘‘BUFFAIRO” Type“ 
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. e-~@egas Models 
Wire Wheels For Pertect \ a 9 For Engines 
AIRPLANES Starter | up to 150 H.P. 
USED ON THE BEST Tested and and 250 H. P. 
ORDERS NOW BEING TAKEN FOR Py yee ante 
PROMPT DELIVERIES Governments Free Booklet 


ee. 


WRITE FOR PRICES 


National Wire Wheel Works, Ine. 


GENEVA, NEW YorK 











This compressed-air starter has ample power and speed for magneto start- 
ing. It is entirely self-contained, couples direct to end of crank shaft, and 
needs no alteration in motor or gear reduction for attachment. 


THE MOTOR-COMPRESSOR COMPANY, Newark, N. J., U.S.A. 











PONTOONS 


FLYING BOAT HULLS 


Built from your designs 
or from ours 


Palmer-Simpson Corp. 


Saranac Lake, N. Y. 








Radium Luminous Compound 


“LUMA” 


for Aircraft instruments 


This Radium Luminous Compound is far superior to other 
luminous materials for use on service aircraft instruments. 
All kinds of dials, navigating instruments, etc., are treated 
by experts in our own laboratories. Write today. 


RADIUM DIAL COMPANY 
Forbes & Meyran Ave. Pittsburgh, Pa. 

















nois | 





Wood Working 
Machinery 


ADAPTED FOR 


Aeroplane Builders 


Distributors of 


The qs Line 


MACHINERY MERCHANTS 
ncorporated 


I 
50 Church Street New York 








—<— 


American Automotive Company 


Manufacturers 


Aeroplanes and Hydro-Aeroplanes 








FOURTH AND WATER STREETS 
GLOUCESTER, N. J. 


Request catalogs and prices from all 
manufacturers in regard to parts that 
will meet U. S. Govt. requirements. 











Cellulose Acetate Dope 
No. 101 


Approved by U. S. Government 








=— Mfed. by 


PERRY-AUSTEN MFG. CO. 


Grasmere, Staten Island, New York, U. S. A. 
Post Office. ROSEBANK, N. Y. 











Manufacturers Acetate and Nitrate Dopes 








The Beam Airplane Company 


(INCORPORATED) 


Announce that they are in a position to accept a 
few students in their Aviation School. 


CURTISS and EUROPEAN MOTORS 
TRACTOR and PUSHER MACHINES 
CONSTRUCTION EXPERIENCE 

FEES and LIVING EXPENSES REASONABLE 
NO CHARGE FOR BREAKAGE 


Correspondence Invited 


THE BEAM AIRPLANE COMPANY 


CELINA OHIO 
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CAPITAL JIGS 
TOOLS 
vorinDER STAMPINGS ‘ores 


E realize in air or at sea there should be no 
faulty material. All machine parts must be 
made right and perform their functions properly, 

hence we have equipped our new plant to turn out work 

of the highest quality. We offer our facilities to you 
and trust we may be of service. 


Will you give us a trial? 


LANSING STAMPING & TOOL Co. 


LANSING, MICHIGAN 














WOOD WORKING MACHINERY. 


SPECIALLY ADAPTED 


FOR 


Aeroplane Factories 


ne 
———— 








Write for information catalogue No. 97 


OLNEY & WARRIN 


November 15, I 












406-412 Broome Street 


| 

| 

Tel. Spring 4425. NEW YORK,N.Y, | 
_ 





















BALL ANDROLLER BEARINGS 


ALL TYPES 


SOLE DISTRIBUTORS FOR THE UNITED STATES OF 


The BOWDEN PATENT WIRE MECHANISM 


(BOWDEN WIRE, LTD., LONDON) 
The Perfect Device for Controls on 


AIRCRAFT 


and All Motor Propelled Vehicles 


THE GWILLIAM COMPANY 


ENGINEERS 
MECHANICAL SPECIALTIES 


253 W. 58th St. (at Broadway), New York, U. S. A. 











—— 


METAL HOSE 


For every Airplane Requirement | 





Write for specifications and prices 





PENNSYLVANIA FLEXIBLE METALLIC 
TUBING COMPANY 


Broad and Race Sts., Philadelphia 


Boston Chicago Detroit 


New York Cleveland | 


















< Boats Use 


For Your Flying 











the veneer of the diagona 


KFreRY's paren 
| Waterproo 


is not only 


elasticity, the inside layer o 


broken. 























152 Kneeland Street 
Boston, Mass., U.S. A. 








All the prominent builders 
of flying boats use this glue in 
combination with linen between 


l 


* 

+4 Planking on all their flying 
4 boats, pontoons and floats. It 
waterproof and elas- 
tic but will waterproof and pre- 
serve the linen indefinitely. 
Experience has shown that when 
this glue is used, owing to its 


f 


diagonal planking will remain 
perfectly water tight although 
the outside layer may be badly 


L. W. Ferdinand & Co. 





VENEERED PANELS 


(1 FOR wuenwomuiin een 


AIRPLANE and HYDROPLANE 
CONSTRUCTION 


Send for Samples Chemically Treated Which Increase 


WATERPROOFNESS 
NEW JERSEY VENEER CO.., Paterson, NJ. 


Tetephone, 3620 Paterson 

















Oil Proof —Gasoline Proof 
Water Proof 
VELLUMOID GASKETS 
Tough—Compressible—F lexible 


If you are not familiar with Vellu- 
moid have us send you samples— 
either sheet or gaskets cut as per your 
blue prints. 


Expert Gasket Cutting department. 
Fibre Finishing Co., 27 State St., 


Quick service 


Boston 








LEYGRAND &CO 


120 Broadway, New York 
MILL AGENTS 


ALUMINUM SHEE 
Screw Stock, Rod and Wire 
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DOEHLER 


BABBITT-LINED BRONZE 


BEARINGS 


have been used for years with the utmost suc- 
cess by the leading motor manufacturers 
in the automobile and airplane industries. 


ER DIE-CAST: 
; . oem OFFICE AND BASTERN x : 

WESTERN PLANT BROOK YN. N.Y. NEW JERSEY PLANT 
TOLEDO.OHIO. NEWARK.N.J. 


Also Die-Cast Babbitt Bearings, Die-Castings in 
Brass & Bronze Aluminum and White Metal Alloys 








FOR SALE 


|. One Model “R” Wright Air- 
plane of the Reconnaissance 
Type—fully equipped with Hall- 
Scott 125 Horse Power motor. 

2. One Model “S” Wright Sea- 


plane equipped with Hall-Scott 
150 Horse Power motor. 


Two Hall-Scott 125 Horse 
Power Aviation Motors. 


4. One Hispano-Suiza 100 Horse 
Power four-cylinder motor. 


Ww 





The above equipment is in most ex- 
cellent condition and can be secured 
at very reasonable prices. 


Don’t fail to send for detailed speci- 
fications and prices. Address Box 
50, AVIATION AND AERONAUTICAL 
ENGINEERING. 


November 15, 1917 AVIATION 
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Aeroplane Cylinder Forgings 


We make a specialty of hollow forging in dies 
under our hydraulic presses, aeroplane cylinder forg- 
ings of high and low carbon O.H. or alloy steels. 


We have furnished cylinder forgings to practically 
all the engine builders in the United States. 


AlsoPropeller Hubs, Flanges and Shafts, etc. 


Miscellaneous steam hammer and hy- 
draulic press die forgings of all types. 


Quick service our specialty 


TIOGA STEEL & IRON COMPANY 
52nd & Grays Avenue Philadelphia, Pa., U. S. A. 
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are correctly designed with the highest 
quality materials and workmanship. 
Write for catalog of 6 and 12 cylinder models. 


WISCONSIN MOTOR MFG. CO. 


Station A. Dept. 338. Milwaukee, Wis., U. S. A. 





All recognized builders 

of airplane ene in 

America use} Zenith on 

their produat. 

Zenith Ca¥buretor 
Company 

New York DETROIT Chicage 














10 cents a word, minimum charge $2.00, payable in advance. 
AVIATION AND AERONAUTICAL ENGINEERING, 120 West 82d Street, New York. 


Classified Advertising 


Address replies to advertisements with box numbers, care of 





LICENSED PILOT, American, first class mechanician with 


exceptional flying experience desires position as instructor or 


tester, Willing to conduct experimental work—go anywhere. 
Address Box €2. 


a 





ENGINEER-EXECUTIVE, at present engaged, is prepared 
to undertake the organization of an airplane plant. Equip- 
ment, production and operation plans available, also staff ex- 
Perienced assistants. Address Box 91. 


(en 





HIGH CLASS EXECUTIVE open for engagement ; organizer, 
administrator, engineer and chemist with wide factory and busi- 
Hess eXperience ; especially successful handling men. Volun- 
larily closing present successful engagement for wider field. 
ess Box 80. 





WANTED—Orders for airplane propellers by experienced 
cabinet maker with large shop and machinery and ample glue- 
ing room. B. Donald, 345 E. 151st St.. New York. 





AERONAUTICAL ENGINEER and designer. M. E., five 
years’ experience flying. shops and designing, is open for posi- 
tion with reliable concern. Address Box T5. 





FOR SALE—Biplane, two passenger, 50-hp. motor, practically 
new, easy terms; also Nieuport monoplane, cheap. Michaels. 
3336 S. Broadway. St. Louis, Mo. 





LICENSED AVIATOR, with considerable flying experience, 
both land and water machines, desires position as instructor or 
demonstrator, Address Box No. 45. 








AVIATION AND ABRONAUTICAL ENGINEERING will furnish information and addresses of all companies listed below. 
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Aeronautical Trade Directory 


Advertisers in this issue are printed in heavy face type. 


Davis-Bournonville Co. 
Searchlight Co. 


ACCESSORIES AND INSTRU. 
MENTS 


DuVivier, Harnest J. 
Moto-Meter, The, Co. 

Sperry Gyroscope 

Standard ‘Aeronautical Co. 
Taylor Instrument Companies 


AIRPLANES 


Aeromarine Sales and Engineering 


Corp. 
American Automotive Co. 
Automotive Engineering Co. 
Bates Aeroplane Co. 
Benoist Aeroplane Co. 
Boeing Airplane Co. 
Burgess Co., The 
California Aviation Co. 
Curtiss Aeroplane and Motor Corp. 
Dayton Wright Airplane Co. 
Des Lauriers Aircraft Corp. 
Dewey Aeroplane Co. 
Fisher Body Corp. 
Flint Aircraft Co. 
Fowler Airplane Corp. 
Gallaudet Aircraft Corp. 
Heinrich, The A. S. Corp. 
Herrmann, Chas. A. 
Janney Aircraft Co. 
L. W. F. eens Co 
Lanzius Aircraft Co. 
Lawrence-Lewis Aeroplane Co. 
Lawson Aircraft Co. 
Lewis & Vought Corp. 
Longren Airplane Co. 
Michigan Aircraft Corp. 
Ordnance Eng. Corp. 
Richardson Aeroplane Corp., Inc. 
Rogers Construction Co. 
Smith, Kyle, Aircraft Co. 
Springfield Airplane Co. 
Standard Aero Corp. 
Sturtevant Aeroplane Co. 
Thomas-Morse Aircraft Corp. 
Walden-Hinners Co. 
Whitehead Aircraft, Ltd. 
Wittemann-Lewis Aircraft Co. 
Wright-Martin Aircraft Corp. 


ATRPLANE ENGINES 
Aeromarine Plane and Motor Ce. 
Automotive Engineering Co. 
Bournonville Motors Corp 
Curtiss Aeroplane and Motor Corp. 
Duesenberg Motors Corp. 
General Ordnance Co. 
General Vehicle Co. 
Hall-Scott Motor Car Co. 
Harriman Aircraft Motors Co. 
Knox Motors Co. 

Maximotor Co. 

Miller, Harry A., Mfg. Co. 
Orlo Motor Co. 

Packard Motor Co. 

Roberts Motor Mfg. Co. 
Sterling —— Co. 
Sturtevant, B. F., Co. 
Thomas-Morse Aircraft Corp 
Union Gas Engine Co. 
Wisconsin ——- — 

World’s Motor Co. 
Wright-Martin Aircraft Corp 


ATRPLANE PARTS 
Auto-Aero Sheet Metal Co. 
Barcalo Mfg. Co. 

Century Telephone 


Co. 
Erle Specialty Co. 
Levett, Walker M. Co. 
New Jersey Veneer Co. 
Pressed & Welded Steel Prod. Co 
Rogers Construction Co. 
Standard Parts Co. 


ALUMINUM 

Acieral Co. of America 
Aluminum Castings Co. 
Aluminum Co. of America 
American Metal Co., Ltd. 

d & Co. 
McAdamite-Aluminum Co. 
So-Laminum Mfg. & Eng. Co. 

(Solder) 
United Smelting & Aluminum Co. 


AVIATION SCHOOLS 
—— Coast Aeronautical Sta- 


Beam School of Aviation 
Curtiss Training Schools 
Hydroaercraft Co. 
Michigan State Auto School 
Moler Aviation Instructcrs 
Stinson School of Aviativn 
West Side Y. M. C. A. 


Construction 


BALL BEARINGS 

Gurney Ball Bearing Co. 
Gwilliam Uo., The 
Hess-Bright Mfg. Co 

New Departure Mfg. Co. 
Norma Company of puperes. 
S. K. F Ball Bearing Ce. 

U. S. Ball Bearing Mfg. Co. 
BALLOONS; DIRIGIBLES 


Connecticut Aircraft Co. 

Custer Specialty Co. (Statoscope) 
Gas Engineering Co, (Gas Plants) 
Goodyear Tire and Rubber Co. 
United States Rubber Co. 


BAROGRAPHS 
ROMETERS 


Green, Henry J. 

Haustetter, A. 

Sussfield & Lorch 

Taylor Instrument Companies 


BEARING METALS 


American ase Co. 
Lovett, Walker M. Co. 
Myers, J. J. 
BUSHINGS 


Bound Brook Oil-Less Bearing Co. 


CARBURETORS 

Miller Carburetor Co. 
Stromberg Motor Devices Co. 
Wheeler and Schebler 

Zenith Carburetor Co. 
CLOCKS AND WATCHES 
Chelsea Clock Co. 

Depollier, J., & Son 

Waltham Watch Co. 


CLOTHING 
Abercrombie & Fitch 
Rogers, Peet & Co. 
Sanders Co. 

Spalding, A. G., & Bros. 


COMPASSES 
Sperry Gyroscope Co. 
Taylor Instrument Companies 


DOPE AND VARNISH 
Adams & Elting Co. 
American Emaillite Co. 
Chemical Products Co. 
Conover, The C. E., Co 
DuPont Chemical Works 
Flexible Compound Co 
National Aeroplane Co. 
Perry-Austen Co. 

Pratt & Lambert 
Standard Varnish Works 
Valentine & Co. 

Weeks & Co. 


DRIFT INDICATOR 
Sperry Gyroscope Co. 

DRY KILNS 

Cutler Dry Kiln Co. 

Grand Rapids Veneer Works 


DYNAMOMETER 
Sprague Electric Works 


ENGINE PARTS 
Akimoff, N. W. 

Allegheny Forging Co. 
Barcalo Mfg. Co. 

Burd High Compression Ring Co 
Dallet, Thos. H. Co. 
Doehler Die Casting Co. 
Erie Specialty Co. 

Fibre Finishing Co. 
Gifford, Leland Co. 

Gill, P. H., & Sons 
Hydraulic Pressed Stee! Co 
Levett, Walker M., Co. 
Park Drop Forge Co. 
Standard Parts Co. 
Taft-Peirce Mfg. Co. 

Tioga Steel & Iron Co. 
Williams, J. H., & Co 
Whitman & Barnes Mfg. Co. 
Wyman-Gordon Co. 


ENGINEERING 

Automotive Engineering Co. 
Ordnance Engineering Co. 
White, J. G., Engineering Corp. 


FABRICS 

Courtral Mfg. Co. 

Lamb, Finlay & Co. 
McBratney, Robt, & Co 
Whitman, Clarence & Co 


FIRE EXTINGUISHERS 
Fyr-Fyter Co., The 
Johns-Manville Co.. H. W 
Pyrene Mfg. Co. 

GAGES 

Boston Auto Gage Co. 

Crosby Steam Gage & Vaive Co 
Foxboro Co., The, Inc 

United States Gage Co. 


AND _ BaA- 


GASKETS 

Fibre Finishing Co. 

GLUE 

Ferdinand, L. W., & Co. 
Baeder & Adamson. 
GOGGLES 

Strauss & Buegeleisen 
Strong, Kennard & Nutt 
HOISTS 

Yale & Towne Mfg. Co. 
HANGARS 

American Bridge Co. 

Anchor Corrugating Constr. Co 
Ashley Steel Bldg. Co. 
Austin Co., The 

Howell, Field & Goddard, Inc. 
Keasby & Mattison 

Milliken Bros. 

Pruden, C. D. Co. 

Virginia Bridge & Iron Co. 
LIFE PRESERVERS 
Universal Safety Mattress Co 
LUMBER 

Alcock Co., John L. 
American Balsa Corp. 
Chetham Lumber Co. 
Delatour, J. 

Dutton, A. C. Lbr. Corp. 
Ludlow, Israel 

Mengel. C. C., & Bros. Co 
LUMINOUS COMPOUND 
Cold Light Mfg. Co. 

Radium Dial Co. 

Radium Luminous Material Corp 


MACHINERY, METAL WORK- 


ING 


Dalton Mfg. a 
Warner & Swas 


MACHINERY, WOOD WORK. 


ING 
Defiance Machine Works 
Fox Machine Co. 
Machinery Merchants, Ince. 
Mattison, C. E., Machine Works 
Olney & Warrin 
MANIFOLDS 


Ajax Auto & Aero Sheet Metul! Co. 


MAGNETOS 


Bosch Magneto Co. 
Berkshire Magneto Corp. 
Ericsson Mfg. Co. 

Remy Blectric Co. 
Splitdorf Electrical Co. 


METALS 


Acieral Co. of America 
American Vanadium Co. 
Bethlehem Steel Co. 
Detroit Pressed Steel Co 
Federal Pressed Steel Co 
Garland Ventilator Co. 
Gueder, Paeschke & Frey Cu 
Levett, Walker M. Co. 
Myers, J. J. 

So-Luminum Mfg. Co. 
MODEL AIRPLANES 
Tdeal Aeroplane Supply Co 
Wading River Mfg. Co 
a 
Hendee Mfg. 

OILS AND URRICANTS 
Baker Castor Oil Co. 
Graphite Lubricant Co 
Gulf Refining Co. 
Sheppard Ideal Ol! Co 
Standard Ot! Co. 

Swan & Finch 

Texas Co. 

Vacuum Oi! Co 


OIL PUMPS 

Wayne Oil Tank & Pump Co 
PACKING 

Fibre Finishing Co. 
PHOTOGRAPHY 

Brock, Arthur, Jr. 

Herbert & Huesgen Co 
PISTONS 

Levett. Walker M.. Co. 
PISTON RINGS 

American Piston Ring Co 
PONTOONS 

Niagara Boat Co. 
Palmer-Simpson Corp 
Welen Marine Equipment Co 


PROPELLERS 


American Propeller & Mfg. Co 
Ruffalo Aeroplane Corp. 

Doyle. W. A. 

Harriman Aircraft Motors Co. 
Hazel Walnut Propeller Co. 
Tang Propeller Co. 

United States Aero Propeller Co. 
West Woodworking Co. 


Names of 


PYROMETERS 

Foxboro Co., The, Inc. 

Shore Instrument & Mfg. Co 
Taylor Instrument Companies 
RADIATORS 

Auto Radiator Mfg. Corp. 
Ajax Auto & Aero Sheet Metal Cy, 
Bush Mfg. Co. 

El Arco Radiators Co. 
English & Mersick Co. 
Livingston Radiator Co. 
Rome-Turney Radiator Co, 


RIVETS 
Stimpson, Edwin B. Co. 


SCLEROSCOPE 


Shore Instrument & Mfg. Ce, 


SHOCK ABSORBERS 
Dural Rubber Corp. 

Russell Mfg. Co. 

Wood, J. W. Elastic Web Co, 


SPARK PLUGS 
Champion Ignition Co. 
Johns-Manville Co., H. W. 
Pyro Ignition Co. 

Rajah Auto Supply Co. 
Splitdorf Electrical Co. 


SPEED INDICATORS 

Foxboro Co., The, Inc. 

Johns-Manville Co., H. W. 

Stewart Warner Speedometa 
Corp. 

STABILIZERS 

Greene Aeronautical Co. 

Martin Arodynamic Stabilizer, 

Sperry Gyroscope Co. 

STAMPINGS 

Lansing Stamping & Tool Co, 

STARTERS 

Bijur Motor Lighting Co. 

Christensen, The, Engineering 0 

Dayton Engineering |.«boratorig 
Co. 

Motor Compressor Co. 

Northeast Electric Co. 

Wagner-Hoyt Electric Co. 

TACHOMETERS 

Johns-Manville Co., Hi. W. 

Nelson Blower & Furnace Co, 

Queen-Gray Co. 

Stewart Warner Speedometer Corp, 

Veeder Mfg. Co. 

TANKS 

Janney, Steinmetz & Co. 

THERMOMETERS 

Foxboro Co., The, Inc. 

Taylor Instrument Companies 

TIRES AND RUBBER 

Dural Rubber Corporation. 

Goodyear Tire & Rubber Co. 

United Stutes Rubber Co. 

TOOLS 

Browne & Sharpe 

Hall-Scott Moter Car Co 

Hammacher, Schlemmer & Ce 

Lansing Stamping & Tool Co. 

TRUCKS AND TRAILERS 

Federal Motor Truck Co. 

Four Wheel Drive Auto Co. 

Nash Motors Co. 

Packard Motor Car Co 

Sechier & Co., The 

Service Motor Truck Co 

White Co. 

TURING 

Empire Art Metal Co. 

Frasse, Peter A.. & (on 

renee Flexible 
Tubing Co. 

TURNBUCKT. FS 

Dayton Metal Products Co. 

Erie Specialty Co. 

New York & Hagerstown Mell 
Stampirge Co 

Standard Screw Co. 

WHFFIS 

Ackerman Wheel Co 

Mott Wheel Worke 

National Wire Wheel Works 

Wire Wheel Corporation 
America. 


WIRE 


American Steel and Wire Co 
Century Telephone Construct 


Metnitie 


Co. 
Mlectric Cable Co 
Roebling’s, John A., Sons 
Simplex Wire and Cable Co. 


WIRELESS 


American Radio & Research C 
American Wireless Tel. Co, 
Cutting & Washineton. 
Crocker-Wheeler Co, 
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tor Corp COUT-PLANES carry observers 
who locate masked batteries 
t and map the country behind the 
anies i} hs enemy lines. Upon their safe return 
. 1 : | m= and the speed made may depend the 
Co, Bie \\ a ia lives of thousands. 
| | 4 And that safe return with speed is 
* & Oo = \ ae " impossible without certainty of 
1 ERS x esis power production and transmission 
al E , for the mounts driven by those 
observers’ pilots. 
The power of an airplane’s motor deter- 
mines its value; the continuity of that 
F power, its dependability. 
Metn! 
4 ; Hess-Bright Ball Bearings will increase 
Co. ie Dace Wine t fe cae te power through cutting friction down, and 
wn Mele all Bearing of the Type used on : ao llence © 
Airplane Propeller Shaft Application prebrorapmmaurrmps pc ages: 
a HESS-BRIGHT’S CONRAD PATENTS Government orders largely specify Hess- 
— a ARE THOROUGHLY ADJUDICATED Brights. 
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ha THE HESS-BRIGHT MANUFACTURING COMPANY 
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